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The MultiSyne® XP21™ 


To most the difference is negligible. To 
you, the perfect shade lies somewhere in 
between. No problem. The gradations of 
color are infinite with the MultiSyne 


XP21 monitor. 


When you ve got the color you want 
on the screen, you can match the ColorProof 


System's profile of your monitor to that of 


your output by using Kodak” KCMS, 


Apple® ColorSyne or Adobe® PhotoShop.” 


With Free ColorProof™ System 


Using our AccuColor™ control system, 
you can change on-screen colors by adjusting the monitor's 
red, éreen and blue éuns individually. 

For even more precision, you can éet NEC’s ColorProof 
System free (from August 1 to September 30, 1995) when you 

purchase an XP21. It makes 

MULTISYNC® XP21™ 


adjustments scientifically 
Free ColorProof System 


Color Calibrator ‘ 
(August 1 to September 30, 1995) and more precisely than 
——_)>_— 
21° Plat Square ‘Technology CRT other calibrators. Because, 
——————).—_ 


(19.8" viewable image size) while most measure only light 
———_).— 


Max. res.: 1600 X 1200 NI 


intensity, the ColorProof 
at 70Hz sf 


a os 


~ ha 
Dos ke Pia eC tbl System features three color 
ug ay Compatible - 


sensors that measure the 
monitor s red, éreen and blue phospors. It even reads 
ambient light in the room. And corrections can be made 


directly from the calibrator to the monitor.” 


Color Calibrator. 


This eliminates éuesswork, saving you 
both time and money. 

Compatibility is no problem either. Our monitor works 
with Macintosh® systems or PC's and includes Plug and 
Play compatibility. 

All this makes the XP21 with NEC’s ColorProof System 
perleet for graphic design, color pre-press, CAD/CAM, 
document imaging and other high performance uses. 

So whether you prefer pine green or kelly green, check out 


the monitor that makes our competitors green with envy. 


The NEC MultiSyne XP21. For more information, call 


1-800-NEC-INFO. Or to have 


SEE, HEAR 


information sent to you via fax. 
AND FEEL THE 


call 1-800-366-0476 and request DIFFERENCE” 


NEC 


document #26. Or contact us on 


the Internet at http://www.nee.com. 
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Feel the Difference are trademarks of NEC Technologies. Ine. All other trademarks are the property of their respective owners. GSA# GSOOK94AGS5241PS01. ©1995 NEC Technologies, Ine. 
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Turn on your TV 


Dar Trek: Voyayep 
Babylon 6 
Dliders 
Legendary Journeys of Hercules 
Unsolved Mysteries 
The Tonight Show with Jay Leno 
Robocop: The Series 
Weird Science 
Star Trek: The Next Generation 
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The professional standard in 30 Graphics for Windows, Windows WT, Silicon Graphics Inc., DEC Alnha, MIPS, and Amiga Platforms, 


FOR MORE INFORMATION CALL Outside the U.S.A. call 1-913-228-8000 
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28 Toy Story: A Triumph 


Pixar Animation Studios 


Volume 18, Number 8 
August 1995 


of Animation 


puts the finishing touches on Disney’s 


® 
ba 
: Toy Story, the first full-length, all-digital novie—and the first 
® animation created entirely by artists using 3D computer 
Vv graphics tools. * By Barbara Robertson 


99 Preparing for a Care 


Whether your goal is to g 
industrial design, or gam 


40 Breathing Life Into 3D Humans - 


Animators today can't 
create human characters Vv 
that look and move as : 
realistically as real 
humans. But they are 
getting closer. 

¢ By Donna Coco 


er in Animation 


et a job as an animator in the TV/feature film, 
es industry, certain schools and academic 


backgrounds are more desirable than others. * By Arielle Emmett 


$1 Special CAD/CAM Supplement: 


@Geeecce 


Digital Tools for Collaborative Engineering 


Becoming increasingly available from workstation 


vendors and third-party suppliers, tools that 


Artists at Pixar Animation Studios 
(Pt. Richmond, CA) used a 
combination of proprietary and 
off-the-shelf computer graphics 
tools running on Silicon 
Graphics and Sun workstations 
to create Toy Story, Disney's 
forthcoming feature film—and 
the first-ever full-length movie 
created entirely using 3D 
computer graphics tools. For 
more on Toy Story, see page 28. 


facilitate human-to-human interaction—among 
them, document, application, and video 
conferencing systems—can shorten the design 
cycle by replacing travel and various forms of mail 
with virtual design reviews. * By Caren D. Potter 


66 NT Hardware Power 


NT workstations, also called personal 
workstations, are beginning to make 
inroads into the CAD and animation 
markets at the expense of Unix 
workstations and Windows/DOS PCs. 

¢ By Stephen Porter 
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Will Windows NT Take Over? 


Stephen Porter stevep@pennwell.com 


I, seems Clear, at this point, that Windows NT has carved out a home for itself in the 


computer graphics market. Software applications are beginning to flock to the / Audrey V. Scie aoe com 

operating system like ants to a picnic, and Parametric Technology, one of the earliest Managing Editor 

CAD software vendors to port to NT, is already reporting that about 15% of its sales 7 Barbara Robertson bution : 

these days are NT-based. _ Diana Phillips Mahoney dianam@pennwell.co 
With that kind of momentum, there can be little doubt that Windows NT will take a Senior Associate Editor 


Donna Coco donnac@pennwell.com 
Associate Editor 


its niche. The tough task, though, is predicting whether or not Windows NT can | Michelle Lendway michelll@pennwell.com 
Editorial Assistant _ 
Contributing Editors: 


over at least some portion of the CAD and animation marketplaces. It won't be denied 


become successful enough to replace Unix. Opinions on that vary. 


Nobody seems to feel that Unix is in any immediate danger. But there are those who _ Lauren Belleville, Tim Forcade, Evan Mare 
feel NT has the potential to steadily erode the Unix base, and that, over time, that _ Hirsch, Douglas King, Gregory MacNicol, 
jon could prove fatal. CAD/CAM market analyst Charles Foundyller of Daratech o oaepaalalili te 3 
erosion could prove fatal. market analyst Charles Foundyller of Daratec - Do Homer janh@penweked 
(Cambridge, MA) says he expects NT will take over somewhere between 35% and 50% Art Director 
of the CAD Unix market by mid-1997. ____Nancy Tichanuk nancyt@pennwell.com 


Cover Art Director 


The advantages that NT-based systems offer include lower prices, ease of use, and Meg Fuschetti, Ann Howard 


easy integration between applications. And its that last advantage that many see as most ] Illustrators 
significant. Since there’s only one flavor of NT, unlike the multiple flavors of Unix, users Wendy Wood 
ae - Production Manager 
can run more applications on _ Siclinea Kona. 
New CGW E-Mail Addresses | Joos seine Dinos nodose ee 


Bob Wilkerson bob@pennwell.com 


less money on computer Graphics Group Circulation Director 


support personnel. “Users in a _ Elizabeth Quinn betsyg@pennwell.com 
technical markets want open Marketing Communications Manager 

_. Kimberly Norberg Burke 
systems, and Unix has not Promotions Specialist 
provided that,’ notes market Paul McPherson pauim@pennwell.com_ 
analyst Rob Enderle of Publisher 
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Dataquest (San Jose, CA). 
Executive and Editorial Offices: 


Still, most of the Unix - | 10 Tara Boulevard, 5th Floor 
workstation vendors don'tseem Nashua, NH 03062-2801 
: ; = 603)891-0123; FAX:(603)891-0539 
worried. They, along with a . ee ae 
ee Editorial e-mail: 
number of vendors of high-end 74674.1553@compuserve.com 
software, point out that despite For subscription inquiries only: 
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is strengins, NE alsg nas TEL:(918) 835-3161 ext. 400 
weaknesses when compared to _ FAX:(918) 831-9497; TDD: (918) 831 -9566 : 
Unix. These include inferior networking capabilities, inferior graphics, inferior __ POSTMASTER: Send change of address _— 


— form to Computer Graphics World, Circulation 


scalability, inferior security capabilities, and an inability to be customized to meet a Dept. POB 122, Tulsa, OK 74101 


particular user’s needs. Moreover, they say, Microsoft is not set up to provide the kind - 
of support needed by large, high-end users with complex problems. 2 nnWell 


“It's not that we don't think NT is good,” says Frank Recchia, HP’s software 2 PUBLISHING COMPANY 
marketing manager for workstations, “but we don’t believe it has what it takes for our Advanced Technology Division 
particular market space. It just doesn’t have all the pieces in place. There will be : Dr. Morris R. Levitt 


» Executive Vice President 
pockets, but they'll only be pockets. Leslie P. Cypret 


He makes a reasonable argument. But if I were a workstation vendor, I'd still be Vice President Administration 


watching NT very carefully. And I don’t doubt for a minute that’s exactly what the Be Mari Rodriguez 
Group Production Manager 


workstation vendors are doing. Paul Westervelt 


i SL - Circulation Director : 
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Forget black magic, the DPS Perception 
Video Recorder is real studio quality at a 
very affordable price. A full 
length PCI card, Perception 
empowers your computer with 
capabilities that rival the finest 


multi-format virtual file system ensures 
complete integration with your existing 


True Broadcast Quality 
Non-Linear Editing & Animati seed side Ae ponoutn 
Oll= ined fin Imation generated Perception video clips 
appear simultaneously in many 
professional production studios. You get iy About ae E Cost different file formats including Targa”, 
720x480 resolution, 10 bit 2X oversampled ® SGI, BMP, and IFF. Perception is compati- 
video encoding, better than D1 scaling and | ble with all the new NT versions of 
Standard Betacam'/MIl", composite and S- No Mumbo Jumbo! 


Lightwave 3D™, Autodesk°3D Studio”, 
Video outputs. Perception also includes an Crystal TOPAS Professional", Microsoft® 
integrated Fast SCSI-2 hard drive controller, genlock and software Softimage™, Elastic Reality” and others. A recordable 24 fps film 
for both Windows" and Windows/NT™. Affordably priced at mode means Perception is at home on the Hollywood set as well. It 


$1,995.00, Perception Video makes professional, broadcast quality is So good, so affordable, you'll swear it must be voodoo. 


video accessible to all levels of video production. say POST PERFECTION. Perception Video works with any MCI" 
KNOCKOUT NON-LINEAR VIDEO. Coupled with the optional DPS ? compliant audio card as well as our revolutionary 
video capture daughtercard ($995.00), Perception is a non-linear DPS Perception Audio card, the first ever PCI 
editor. Automated VTR control directly drives BVU protocol decks based non-linear audio for video solution offering 
for video acquisition. With third party software like Adobe Mr, eight audio tracks and 16 bit CD quality stereo 
Premiere” or in:sync RAZOR PRO’, Perception becomes a Sound. This combination gives you as much flexibili- 
Superb, multi-roll editing system with outstanding spe- ty as you will ever need for simultaneous music, sound 
cial effects you won't have to sell your soul to afford. effects, voice overs and voodoo chants... all in real time. 


AWESOME ANIMATION, MORPHING & To get a copy of our demo tape, which shows how to cre- 


ROTOSCOPING. Perception Video gets animations ate video so professional that it will leave you spellbound, call 
out of your computer easier and quicker. Our exclusive us at 800-455-8525. 


DIGITAL 


PROCESSING SYSTEMS INC. 


AUDIO = VIDEO 
In The USA Call: 606-371-5533 Fax: 606-371-3729 In Canada Call: 416-754-8090 Fax: 416-754-7046 


oe os tee ee See eee | Cy oe. Reo a be ee 


DPS Perception Video Recorder and DPS Perception Audio Recorder are trademarks and DPS Personal Animation Recorder is a registered trademark of Digital Processing Systems, Inc. All other trademarks are the 
property of their respective holders. Prices shown are suggested retail prices in US dollars for NTSC models. 
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REAL-TIME 
VIDEO ON 
COMPUTERS 


SIMULATION c 3 SURVEILLANCE 
INTERACTIVE VIDEO DISC TRAINING 
ROBOTICS INDUSTRIAL CONTROL 


VIDEO TELECON FERENCING 


SUPER VIEW OFFERS 


Up to 6 real-time 
video windows 


Windows scaleable 
to full screen 


Optional inputs for 
FLIR, radar, VGA 
and medical imagers 


Text and graphics 
overlays on video 


Compatibility with 
all high resolution 
graphics controllers 


Video windowing systems 
are available in standalone and 
board level configurations 


SPECTRUM* 


A visual communications 
company™ 


950 Marina Village Parkway 
Alameda, CA 94501 
Tel: (510) 814-7000 
Fax: (510) 814-7026 
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‘I have some experience 
using digitized data, and I have 
generally never seen the accuracy 
claimed by the 3D digitizer vendors.’ 


Exaggerated Accuracy Claims? 


I enjoyed your special CAD/CAM sup- 
plement in the March 1995 issue, but I 
have a question. I have some experi- 
ence using digitized data, and I have 
generally never seen the accuracy 
claimed by the 3D digitizer vendors. I 
tend to think that this is their best-case 
scenario (the average point is within 
0.002 of an inch if it is scanned on a flat 
plane, is painted white, and is at a par- 
ticular ranging length). But this will not 
be the case on most parts. 

Also, I understand that some 3D dig- 
itizer vendors spend several hours edit- 
ing the data after it has been scanned 
to achieve their claimed accuracy. 

I think a lot of people in the industry 
who are thinking about using 3D tech- 
nology hear some of these great num- 
bers, but when it comes down to digitiz- 
ing a part of their own, the results are not 
as good. 


Jeff McKune 
jJeffmck@microsoft.com 


Another Storage Strategy 


[ read with interest Craig Lyn’s article “Stor- 
age Strategies’ (April). Stone +Wire pro- 
duces a high-performance storage system, 
STONE 1086, which is differentiated from 
other storage products spotlighted in your 
article. It has a custom software interface 
that we make available to application devel- 
opers ... which allows STONE 1086 to man- 
age traffic between the disks and the appli- 
cation so that even if video frames have 
been scattered randomly across the disk 
array, playback can proceed at real-time 
rates with no lost play-back speed. 

STONE 1086 is also scalable in capacity 
and bandwidth. We routinely attach two 
STONE 1086 storage systems to high-end 
computer platforms (e.g., the SGI Onyx), al- 
lowing us to deliver two real-time streams 
of uncompressed video data into the appli- 


cation. This enables high-end computer- 
based editing applications to match 
current real-time capabilities of special- 
purpose video equipment. In server config- 


_ urations, we can attach many hours of disk 


storage using suitable configurations of 
STONE 1086 and deliver between six and 
eight real-time video streams. 


E. Denning Dahl 
Stone + Wire 
Cambridge, MA 


Corrections 


e The chart “A Guide to 3D Digitizers’ 
(CAD/CAM Supplement, March) listed 
inaccurate data pertaining to one of the 
vendors. The company listed as Supra- 
porte-Romer should have been listed as 
Romer Inc. (Carlsbad, CA), and its 
product should have been listed as The 
ROMER, which starts at $70,000, uses 
several probes, offers an inspection 
range of up to 20x20x10 feet, and fea- 
tures */-0.001-inch accuracy. 


e In the article “Untamed Animation” 
(April), it should have been stated that 
re:boot (Vancouver, BC) created the an- 
imation for the Saturday morning car- 
toon re:boot. 


e We mispelled the name of the author 
of our April Model Shop column. The 
proper spelling is David Barchas. 


e Due to an error introduced during 
the production process, the images on 
pages 24 and 26 in the article “Driving 
VR’ (May) were transposed. 


e In the June issue, the image of the 
high-rise on page 26 should have been 
credited to ADL Associates’ Ronald 
Lubman; and the image of the wasp on 
page 75 should have been credited to 
David Kern. 


. | MAGINE the 
3D animation dream 

suite for the PC. 

IT’S HERE! It includes: 

Crystal TOPAS® Professional 5.1 

(the world’s easiest-to-use 3D animation software) 


ALEIDOSCOPE 


Fractal pecan Sigs icoln - as PROFESSIONALS cHOIE | In Other words, it includes all the latest versions of 
Sel oe al-Media® paint and image editing) S the hottest graphics software and clip-art CDs you'll 
Kai’s Power Tools 2.0 SE A ever want—designed to get you producing profes- 


(cool gradients, textures, fractals, and filters) 
Elastic Reality 1.01 CRYSTAL TOPAS 
(morphing and other special effects) 


sional quality 3D animations quickly and affordably. 
And imagine, this awesome product suite 
(worth well over $5000) is available now for 


Leadview 3.0 ONLY $1 99 51 


(image management and compression) 


as well as 4 CDs full of textures, images and 3D models CALL 800-TOPAS -3D 


from Acuris, Artbeats, CrystalGraphics and for more information. And ask us if you're dreaming. 


Imagetects, plus a $500 coupon from Viewpoint "4 i 
toward any 3D model in their library. CIRCLE 5 ON INFORMATION CARD SB, CrystalGraphics 
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CrystalGraphics and Crystal Kaleidoscope are trademarks and TOPAS is a registered trademark of CrystalGraphics, Inc. All other copyrights, trade names and trademarks are the property of their respective owners. 


Vince DiPaola takes a few 
million pages to explain why he 
likes our servers so much. 


These days, Gamma One turns around 
more separation jobs than just about any 130- 
person pre-press shop in the country. They 
do it with talented people, high standards and 
one very impressive kind of hardware: the new 
Workgroup Servers from Apple. 

Recently, Vince DiPaola, V.P Technology at 
Gamma One, bought nine Workgroup Servers. 
He then added two critical pieces of software: 
Adobe” Color Central, which lets users work with 


files in a low-resolution format—saving signif- 


icant processing time when designing layouts, 
printing and sending files. And Canto Cumulus 
PowerPro software, which catalogues thousands 
of images, for quick, easy retrieval. 

And because they're Apple’ servers, says 
Vince, “We don’t need a dedicated person on 
staff to maintain them” 

Of course, our Workgroup Servers can help 
your business discover a whole new power, too. 
The power to be more productive. The power to 


be more effective. The power to be your best: 


Vince DiPaola, 
V.P Technology, Gamma One, 
North Haven, Connecticut. 


Gamma One is a 
color-separation house 
whosé'clients include 
Hanover Direct, Lord and 
Taylor, Clifford and Wills, 
Bloomingdale's and many, 
many, many, many more. 


“The volume of work that moves 
through here is mind-bending. 
With so much going on, our 
people cant afford to waste time 
hunting fora photo on a SyQuest 
cartridge or waiting 25 minutes 
for a screen to clear. And theres 
never any excuse for a job being 
late. Or wrong. The truth is, with 
this much work, life without 
servers just isn't an option. These 


Workgroup Servers have been a 


major help in keeping us orga- 


nized, efficient and sane. Well, 


organized and efficient, anyway.” 


-Vince DiPaola 


A new RISC-based Workgroup i 
Server from Apple with AppleShare” Sai 

41 runs about twice as fast as a 

Macintosh Quadra’ with AppleShare 4.0.2. 

With this kind of speed, think of how much time 
you'll save exchanging files over your network. 


Adobe Color Central converts high-res images into low-res 

“sample files’ So your people can crop, rotate, scale—and 

print—images in just seconds. Because the server does the 
bulk of the processing, your workstations don't have to. 


Canto Cumulus stores and catalogues virtually thousands of 
images. So now your people can retrieve them quickly and 
easily—instead of having to spend their valuable time hunting 
through SyQuest cartridges, CDs and hard disks. 


For detailed information on how Workgroup 
Servers can transform your business, call 
1-800-538-9696 (ask for ext. 930) to receive our free 
Workgroup Servers in Publishing information kit. 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, AppleShare, Macintosh 
Quadra and “The power to be your best’ are registered trademarks of Apple Computer, Inc. Adobe 
is a trademark of Adobe Systems Incorporated or its subsidiaries and may be registered in 
certain jurisdictions. All Apple products are designed to be accessible to individuals with 
disability. To learn more (US. only), call 800-776-2333 or TDD 800-833-6223. 


Avid Files 
Lawsuit 
Against Data 


Translation 
Avid Technology Inc. 
(Tewksbury, MA) has filed a 
patent infringement complaint 
in the US District Court for the 
District of Massachusetts 
against Data Translation Inc. 
(Marlboro, MA). According to 
Avid, it is seeking judgment 
“on the basis that certain Data 
Translation products infringe 
Avid’s US patent ... entitled 
‘Video/Audio Transmission 
system and Method.’ ” 
According to Data Translation, 
which at press time had 
conducted a preliminary 
review of the patent 
technology, the suit is “without 
_ merit” and the company 
“intends to defend [the] action 
vigorously.” 


Macromedia, 
Netscape Bring 
Multimedia to 


the Internet 

World Wide Web pages are 
currently limited to text and 
Static graphics; small sound 
and video files must be 
downloaded and played with 
shareware. But thanks to a 
recent agreement between 
Macromedia Inc. (San 
Francisco) and Netscape 
Communications Corp. 
(Mountain View, CA), users of 
Netscape’s Navigator browser 
software will be able to 
experience multimedia in a Web 
page. According to the 
companies, Macromedia’s 
Director player, which enables 
the playback of Director- 
authored titles on various 
platforms, will be integrated into 
_ a future version of the Netscape 
Navigator. This, they say, will 
allow true multimedia files 
authored on Mac or Windows 
computers to be played back 
on the Internet. Look for the 
new version of Navigator by the 


The Magic of Animating 


With Houdini 


N URBS, polygons, superquadric metaballs, 
particles, materials, compositing, and 


rendering combine to form the Houdini 3D 
animation system from Side Effects Software Inc. 


The new system, to be demonstrated at 
SIGGRAPH in booth #2455, also includes a feature 
called the surface operation (SOP) network. 
According to the company, primitive SOP nodes 
can be animated and connected to form complex 
and organic models. In Houdini, the network 
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concept has been extended to include objects, 
materials, textures, and compositing operations. 
Complex networks can be constructed and then 
encapsulated into a single node with user-specified 


handles for easy manipulation. Any parameter of a 
node can be animated within Houdini. 

Another new feature is attribute painting. With 
this feature, a surface attribute (such as friction) 


can be painted directly onto a 3D surface while an 
animation of bouncing particles is playing in real 


end of the year. 


Autodesk 
Facilitates 
Sharing of 
AEC Data 


Providing a basis for all AEC 
software to share intelligent 
data internationally, Autodesk 
(San Rafael, CA) has 
announced plans to publish 
the Industry Foundation 
Classes (IFC) and IFC 
Interoperability Guidelines. 
The IFC is the first 


~ BOCOMPUTER GRAPHICS WORLD EUGUSEEE 


component of object-based 
tools being developed by 
Autodesk and the Industry 
Alliance for Interoperability 
(IAl). The IFC and their 
Guidelines define, at a basic 
level, the items most 
commonly used in buildings. 
They create descriptions of 
intelligent real-world objects, 
such as doors, walls, or 
windows, that are transferred 
through different vendors’ 
software at all levels of 
construction, from design and 
estimating through facilities 
management. In addition, 
these real-world objects have 


time. Any attribute can be painted onto a 3D 
surface, including materials, magnet strength, hair 
length, or particle speed (attributes can also be 
user-defined).(Toronto, Ontario; 416-504-9876) 
CIRCLE 177 


SGI Makes an IMPACT 
With New Workstations 


ilicon Graphics is promising to bring 

unequalled graphics capabilities to the desktop 
with its Indigo* IMPACT line of 3D graphics and 
imaging workstations, to be demonstrated in 
booths #2004 and #2005 at SIGGRAPH. The 
workstations—which deliver three times the 3D 
performance of SGI's Indigo* Extreme—are driven 
by eight new ASICs designed by SGI and 
manufactured by Toshiba. In addition, the systems 
use new Rambus 500MHz DRAM technology for fill 
rates, and their imaging subsystems can generate 
100 million trilinear interpolations per second for 


relationships to each other that 
let them react intelligently to 
changes in the project model. 
These real-world object 
definitions—the IFC—are 
accomplished using object- 
oriented software similar to 
that used in AutoCAD Release 
13. When implemented, the 
IFC could reduce building 
costs, increase energy 
efficiency, and enable new 
applications to be developed, 
says Autodesk. 

The technical team creating 
the IFC is comprised of 
Autodesk, members of the IAI, 
and an international software 


developer steering committee 
who are supplying guidance 
for creating IFC definitions. The 
IFC is an open definition that 
will be STEP-compliant as 
STEP standards are defined. 


Exploring 
3D Models on 
the Internet 


Using the Internet to explore 
fully rendered 3D architectural 
environments is now possible 
for users of Lightscape 
Technologies’ (San Jose, CA) 
Lightscape Visualization 


advanced visualization. 


Several third-party companies—among them 


: Alias/Wavefront, Discreet Logic, Fakespace, 
MultiGen, Paradigm Simulation, and SDRC— 
have already unveiled software and hardware for 


the new systems, which will also run, without 


modification, all applications currently available 


for the Indigo?. 


The IMPACT line, which also boasts texture 
mapping, volume rendering, HDTV resolution, 


NEWS 


PRODUCTS 


Sense8 Leads Way to 
New VR Worlds 


‘6 ea for use by programmers and 
nonprogrammers alike, Sense8'’s new World 


Up VR development tool uses an industry-standard 
interpreted language similar to Visual Basic and a 
GUI based on the latest Windows and Motif 


and professional digital media features, comes in 
two models. The High IMPACT models are 
available with the 200MHz and 250MHz Mips 
R4400 microprocessors for $35,000 and $40,000, 
respectively. The Maximum IMPACT models— 
both the Maximum IMPACT ($51,000) and the 
POWER Indigo” Maximum IMPACT ($60,000)— 
are available with the 250MHz Mips R4400 and the 


interface components. But its most distinguishing 
feature is its interactive development environment, 
which lets users develop the application while a 
simulation is running. 

In keeping with Sense8's Open VR philosophy, 
World Up is fully compatible with Sense8's 
WorldToolKit versions for Windows 95 and NT as 
well as for Evans & Sutherland’s Freedom Series, 


75MHz R8000 microprocessors, respectively. 
(Mountain View, CA; 415-390-3156) 
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system (LVS). 

The radiosity-based LVS, 
which runs on SGI 
workstations and servers, 
now supports VRML (Virtual 
Reality Modeling Language), 
the standard 3D format for 3D 
graphics on the Net. 
According to Lightscape, LVS’ 
radiosity technology enables 
accurate 3D models with 
subtle lighting effects such as 
soft shadows, color bleeding, 
and indirect illumination. 
Because the lighting levels are 
- precomputed on each surface 
in the model, it is possible to 
navigate through the model 


without recomputing the 
lighting at each viewpoint. 
Meanwhile, also planning 
to jump on the VRML 
bandwagon is Virtus Corp. 
(Cary, NC), which at press 
time had issued a statement 
announcing its plans to 


bring VRML support to its 


Virtus WalkThrough Pro and 
Virtus VR software 
programs. With these 
programs, users can 
construct 3D objects and 
structures complete with 
texture-mapped surfaces 
and then “walk” in and 
around them in real time. 


Sun’s SPARCstation ZX and 20 SX, DEC's Alpha, 
HP workstations, and all SGI workstations. The 
product will be demonstrated at SIGGRAPH in 


Silicon 
Exchange 
Simplifies 
Complex 
Financial Data 


silicon Graphics Inc. 
(Mountain View, CA) has 
announced an initiative aimed 
at making complex financial 
data easier to understand. 
Called Silicon Exchange, the 
initiative will enable financial 
engineers to identify market 
irregularities in near-real time 
by transforming large amounts 


of complex data into interactive 
multidimensional models. 
Silicon Exchange combines 
SGI workstations and servers 
with financial risk- 
management technologies and 
such third-party graphics 
software as Advanced Visual 
Systems’ Gsharp, for creating 
and displaying complex visual 
data, and Visible Decisions’ 
Discovery for Developers 2.0, 
an object-oriented toolkit for 
building information animation 
applications. The initiative also 
includes such multimedia tools 
as SGI's WebFORCE line of 
products, designed for 


creating and serving 
multimedia content on the 
World Wide Web. 

In a separate 
announcement, SGI 
announced the availability of 
the Oracle7 Parallel Server for 
the SGI Challenge line. This 
technology allows multiple 
instances of the Oracle 
database running in a cluster 
to access a single, shared 
database. If a server fails, the 
database is still accessible 
through the second server in 
the cluster. 


Polaroid Wins 
Bid to Develop 
Flat-Panel 


Display Screens 
Polaroid (Cambridge, MA) has 
won a $3.9 million contract to 
develop a domestic supplier 
base for the next generation of 
high-definition flat-panel 
display screens. The 2'/2-year 
development contract is the 
second largest signed to date 
by the US Display Consortium. 
As part of the agreement, 
Polaroid will commit $7 million 
to expand and improve its 
manufacturing capability for 
three types of optical films 
used in LCD screens: 
polarizers, retarders, and ultra- 
violet absorbers. Specifically, 
Polaroid will develop 
manufacturing capability to 
make polarizers to the 
specifications required by 
USDC members, and it will 
develop a polarizer that is 
highly resistant to degradation 
from heat and humidity. 
According to Stanford 
Resources Inc. (San Jose, 
CA), the market for flat-panel 
displays using LCDs and other 
technologies will grow to at 
least $20 billion per year by 
the year 2000, from an 
estimated $4 billion per year in 
1994. Flat-panel display 
technology was developed in 
the US, but over the years, 
production has shifted to other 
countries, such as Japan, 
Korea, and Taiwan. Industry 
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data indicates that US 
companies currently supply 
only about 3% of the 
worldwide demand for flat- 
panel displays. 


IBM, Motorola 
Double 
PowerPC Chip 


Performance 

IBM (White Plains, NY) and 
Motorola (Austin, TX) have 
unveiled two high-powered 
extensions to the PowerPC 604 
line of RISC-based microproc- 
— essors that reportedly operate 
at double the performance of 
desktop PowerPC chips and 
greater than Intel’s current 
Pentium offerings. 

The PowerPC 604 133MHz 
version has estimated 
SPECint92 and SPECfp92 
ratings of 200; also available is 
a 120MHz version, which 
boasts estimated SPECint92 
and SPECfp92 ratings of 180. 
Both versions have dual 16KB 
instruction and data caches, 


an IEEE-754-compliant 


floating-point unit, and 3.6 
million transistors and were 
designed using 0.5-micron 
process technology. 

Both IBM and Motorola will 
manufacture the higher-speed 
versions of the 
microprocessor, with volume 
production expected in the 
second half of this year. 
Specific pricing and availability 
had not been determined as of 
press time. 


AVS Integrates 
VR Into Data 
Visualization 
System 


Advanced Visual Systems 
(AVS; Waltham, MA) has 
announced plans to team with 
virtual-reality systems 

— developer Alternate Realities 
Corp. (ARC; Research Triangle 
Park, NC) to deliver a new 


virtual-reality system for the 


data visualization market. 
According to AVS, it will 
integrate its Application 


booth #2331. (Mill Valley, CA; 415-331-6318) 
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Speedy Cyberware 
Body Scanners 


ressed for time? Cyberware’s new whole- 


body scanners can scan the entire human 


body—in color and in 3D—in as little as 12 


seconds. Both the WB2 ($290,000) and WB4 ($410,000) 


can scan a cylindrical volume measuring 79 inches 
high and 47 inches in diameter. To capture the 


intricacies of the human body in one pass, the scan- 


ners use two (WB2) or four (WB4) scanning instru- 


ments mounted on vertical towers. 


Here's how they work. The person to be 


scanned stands on either scanner’s platform; the 


instruments start at the person’s head and move 


down to scan the entire body. Workstation 


software controls all scanning and motion 


operations. Cyberware's CyZip software then 


combines the models from the multiple scanning 


instruments into one smooth and complete 3D 


model of the human body. Cyberware will 


Visualization System tools with 
ARC’s 3D Vision Dome, an 
interactive display system that 
delivers 360 degrees of 
projection and a 180-degree 
field of view, enabling a dozen 
or more people to 
simultaneously view, 
manipulate, manage, and 
transform 3D data without 
having to use restrictive head- 
mounted displays or goggles. 
AVS and ARC will work 
together to design, deliver, and 
support the VR solutions; the 
partnership will also include 
joint sales, marketing, and 


— training activities. 
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Single-Chip 
RGB-to- 
NTSC/PAL 
Converter 


Altech International (Fremont, 
CA) has announced a single- 
chip solution for converting 
analog RGB signals to 
NTSC/PAL-compatible video. 
Called the AIT1108E, the new 
Video Signal Processor (VSP) 
incorporates the functionality 
of an entire 24-bit scan 
converter onto a single 
integrated circuit. It also 
includes support for over 


demonstrate the scanners in booth #1039 at 
SIGGRAPH. (Monterey, CA; 408-657-1450) 
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3D Builder Builds 3D 
Models from Photos 


D Builder, from 3D Construction Company, uses 
x seam data from photos, Photo CDs, or 
digital camera images to simplify the task of 
building 3D models. A snap-to-grid axis feature is 
included, as is the ability to view the model in both 
input and calculated forms. Minimal flexible 
measurements are needed, and in cases where 


there are natural X, Y, or Z cues, no measurements 


may be necessary to create a 3D model. 

This $595 Windows application accepts such 
input formats as TIFF, JPEG, BMP, GIF, and Sun 
Raster and outputs 3D DXF files. 3D Builder will be 
demonstrated at SIGGRAPH in booth #1336. 
(Elizabethton, TN; 615-543-8917) 
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Pressure-Sensitive 


Erasing Pen 


Ween new pressure- and tilt-sensitive 
Erasing UltraPen lets users erase with up to 


256 levels of pressure. Applications to be 
supported by the $89.99 pen include Adobe 
Photoshop, Fractal Painter and Dabbler, 
Macromedia FreeHand, FutureWave 
SmartSketch, HSC Live Picture, Softimage Toonz, 
and Strata MediaPaint. For software that is not 
eraser-aware, the Erasing UltraPen lets users 


select and delete text or cells in one stroke. 
The Erasing UltraPen, which will be 


16.7 million colors, and it 
features 1:1 aspect ratio 
performance. The AIT1108E 
sells for less than $60 when 
purchased in large OEM 
quantities. 


PC Provider 
Endorses 
MultiMedia CD 
Format 


Philips Electronics 
(Knoxville, TN) and Sony 
Corp. (Park Ridge, NJ) have 
announced that multimedia 


PC provider Gateway 2000 
is endorsing the new high- 
density MultiMedia CD 
(MMCD) format. The 
Philips/Sony MMCD calls for 
a single-sided compact disc 
that provides up to 7.4GB of 
data capacity, while 
ensuring full backward 
compatibility with current 
CD-ROM discs. Gateway 
2000 expects the MMCD 
format to be adopted for a 
variety of different 
applications, including 
interactive entertainment 
and on-line storage. 
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Jet 250C E-size 1 
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ze model priced at $3,195. HP Desi 


prices. HP DesignJet 230 E-si 
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Just because 


we make HP plotters so reliable doesn't 
mean we can't surprise you once in a while. 


Now starting at 


$2,395 


HP DesignJet plotters are well 
known for their crisp, clean print 
quality. Are noted for their impres- 
sive speed. And, of course, are 
consistently applauded for their 
reliability, backed by a next-day, 
on-site service warranty. Now, 
with two new models, we bring you 
affordability. The HP DesignJet 230 
offers D-size monochrome plot- 


ting for only $2,395. And for $2,995, 
the HP DesignJet 250C finally 
puts color plotting within reach: 
For an output sample or the 
name of your local HP demo 
dealer, visit us on the World 
Wide Web at http://www.hp. 
com/info/9548. 


Or, call 1-800-851-1170, Ext. 9548? 
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0 Maintenance 


atiwvare Cuts Paperwork 
Or Microstation Users. 


And Cuts Cost, Too. 


Hardcopy revisions cost a lot of time and 
money. About $400 or 10 hours for every draw- 
ing you touch. But for MicroStation users 
working with scanned images, I/RAS B and 
I/RAS Engineer add up to big savings. 

Revise Drawings Three 
Times Faster. With [/RAS B. A raster 
display and editing system that eliminates man- 
ual revisions. Lets you clean up and revise origi- 
nal drawings. Replace raster with vector, or 
work with both simultaneously. For about 


Call 1-800-345-4856 
For Your Free 
Demo Diskettes 
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Intergraph and the Intergraph logo are registered trademarks, 


Other Brand 


I/RAS B and I/RAS Engineer—The Raster Editing And 
Conversion Packages Of Choice For MicroStation. 


and product na 


half the labor cost. In one-third the time. 

Automate Hardcopy 
Drawings On-Screen. With [/RAS 
Engineer. Raster-to-vector conversion software 
that lets you digitize drawings interactively. 
Lines, cells, circles, shapes, arcs, text and 
more. Item by item. Or use macros for custom 
workflows. Spread conversion costs over many 
revisions. Faster and more economically than 
manually digitizing into CAD. 

Total Support. 100% 
Guaranteed. Like all [ntergraph soft- 
ware, I/RAS B and I/RAS Engineer come with 
the industry’s top-ranked customer support. 
And a 30-day, 100% satisfaction guarantee. 
Call 1-800-345-4856 now for the location of 
your nearest dealer. 


INTERGRAPH 


SOFTWARE SOLUTIONS 


Mapping, Designing & Building A Better World. 


of Bentley Systems Inc 


35894-0001 


and I/RAS. is a trademark of Intergr: Corporation. MicroStation is a registered trademark 


umes are trademarks of their respective owners. ©1995 Intergraph Corporation, Huntsville, Al 


—— Softdesk (Henniker, NH), 
- asupplier of AEC software 
_ for AutoCAD, has signed a 


letter of intent to acquire 


; | _ certain assets and technol- 
ogy of IdeaGraphix Inc. | 
_ (Atlanta), a developer of 


AEC software for MicroSta- 
tion. the transaction 


oo. should be eeepictcd a dur- | 
ing Q2 1995. 


Ccccnig juss rhemeed the 


name of its Scottsdale, Ari- 


zona, Digitizer Division to the 
| Input Technologies Division. 


| Macrsson, icdmiend: . 
| WA) has licensed software- 
based MPEG playback tech- 
. nology from Mediamatics 
ine, (Santa Clara, CA) for 
oo inclusion in future Win- 
= dows products (after the 
release of Windows 65) 
_ This will enable users to ex-_ 
. perience the video and CD-_ 
quality sound of MPEG a. 
_ stles without special add-on 


= : ‘demonstrated in booth #2439 at SIGGRAPH, works 
{ __ with Wacom’s new ArtzZ II tablets (also to be shown 
at SIGGRAPH). The ArtZ IIs, which range in price 


from $389.99 to $2449.99, are tilt- and bearing- 


_ sensitive. Depending on the software, the amount 


of tilt can be used to blend colors, and the 
direction of the tilt can be used to change opacity. 
Wacom will also introduce the WideBody 
UltraPen with Pencil ($125), the DuoSwitch 
UltraPen ($125), new ArtPad II tablets ($174.99 to 
$189.99), and an ergonomic puck ($150). 
(Vancouver, WA; 360-750-8882) 
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Explore Virtual Worlds 
Without Leaving Your Desk 


ith the patent-pending PUSH technology 
incorporated into Fakespace’s latest 
immersive display, users can navigate within large 
virtual spaces or look closely at individual virtual 
objects from a variety of different viewpoints 
without physically leaving their desk or even 
turning their chairs. 
According to Fakespace, PUSH displays 


From head to toe, 
we cover all the motions. 


LightWork 
Design Adds 
Photorealism 
to CAD 


he latest release 

of LightWorks 2 
from LightWork Design 
Ltd. gives CAD users 
increased access to such 
photorealistic rendering capabilities as 
support of all major geometry types, procedural shading, soft 
shadows, and an infinite number of light sources. In addition, 
the product's new modular architecture reduces programming 
code and memory requirements, integrates more easily into 
existing applications, and provides greater possibilities for 
developing customized applications. 

Other new features include edge highlighting, ray-cast 
shadows, shared texture maps, and the ability to associate 
properties with geometry. Also, improvements have been 
made to memory management, texture file formats, the image 
driver interface, hidden-line rendering, and shaded rendering. 

LightWorks 2 is priced from $50 to $500, depending on 
the number of licenses sold. (Sheffield, UK; 44-114-266-8404) 
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or tracking human motions in character 
animation, biomedics, and virtual reality, 
Flock of Birds™ is the six degrees-of- 


freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


See us at Siggraph Booth # 1400 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 « TEL (802) 860-6440 FAX (802) 860-6439 
INTERNET ascension @world.std.com 
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celerated for 
Power Macintosh 


autote[Jsys¢z 


- 2011 Riverside Drive, Columbus, OH 43221 
Phone: (614) 488-9777 Fax (614) 488-0848 


hardware, says Microsoft. 


: mageware (Ann Arbor, 
MI) and NCMS (National 
Center for Manufacturing 
Sciences) have entered into a 
partnership to advance the 
capabilities of Imageware’s 
rapid prototyping software 
technol- ogies. Look for prod- 
ucts resulting from this col- 
laboration sometime during 
04 1995. 


Vice point Datalabs 
(Orem, UT) has acquired 
the Avalon public on-line 
3D archive. Developed by 
the US Navy’s VisLab site, 
Avalon is the largest li- 
brary of public-domain 3D 
models, textures, and utili- 
ties. The site resides on 
Viewpoint’s World Wide 
Web home page (http: 
//www.viewpoint.com). 


Niuision Inc. (Irving, TX) 
and  Digibotics Inc. 
(Austin, TX) have an- 
nounced plans to merge. 


News reported by manag- 
ing editor Audrey Doyle. 


LIGHT 


provide full-color 1280x1024-interlaced-pixels- 
per-eye resolution using CRTs and high-quality 
optics in a binocular-like casing that stands 
about 18 inches high on a desktop-mounted 
base. Conceptually, PUSH harnesses natural 
movements of the human muscle groups that 
control axial motion. Movement around a 3D 
object or within a 3D environment is 
accomplished by turning to look at a desired 
viewpoint and 
gently pushing 
the display in 
the same 
direction. 

The interface 
directly supports 
the RGB sequen- 
tial output gen- 
erated by Silicon 
Graphics Reality- 
Engine systems 


PHOTO COURTESY OF FAKESPACE INC. 


and indirectly 
supports VGA systems with up to 1280x1024 
resolution. (Menlo Park, CA; 415-688-1940) 
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Logitech 


Moves in 3D é, 


bject manipulation in six degrees of - 
O... is now possible with Logitech's ‘ 
new Magellan 3D Controller. 

The spring-mounted cap of this $550 device is 
maneuvered with fingertip pressure, providing 
motion and rotation information to the computer. 
In 3D applications, Magellan is used to position an 
object, while the mouse is used to work on the 
object. By eliminating the necessity of going back 
and forth to a menu, Magellan doubles 
productivity in most 3D applications. 

The unit features nine programmable buttons 
that let users customize the device's sensitivity 
settings and motion controls. In addition, 
application-specific tasks can be assigned to the 
buttons. Logitech will demonstrate Magellan in booth 
#822 at SIGGRAPH. (Fremont, CA; 510-713-4055) 
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Products written by contributing editor 
Laureen Belleville. 


With ULTRATRAK’ You 


Can Have A Baill. 


And Watch =; 
Your Favorite 
Characters 
Dance. 


The ACADEMY AWARD® winning Polhemus technology* used in 
ULTRATRAK and ULTRATRAK 120, make these the ultimate motion 
capture systems—providing real-time data, updated at up to 120 times/sec., 
over a wide range, from a virtually unlimited number of receivers. 

ULTRATRAK is a complete motion tracking system. The single chassis 
contains a 486 controller, Ethernet or SCSI interface, and all electronics 
for up to 16 receivers (multiple systems may be networked to provide as 
many receivers as you need). The included keyboard and monitor allow 
total control with the easy to use GUI. 

Best of all, the ULTRATRAK system includes the LONG RANGER, 
our ingeniously designed transmitter housed in a lightweight acrylic ball. 
LONG RANGER provides you with an incredibly large working area— 
over 908 sq. ft. So you only need one transmitter to track all of those 
receivers. Combined with Polhemus’ integrated design, this results in less 
clutter in your studio and more space to perform. And with Polhemus’ 
patented electromagnetic technology, you never have to worry about 
line-of-sight problems. 

So join the party! Call 1-800-357-4777 today for all the details on these 
revolutionary long range tracking systems. 


POLHENMUS 
First in the third dimension™ 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 
Voice: (802) 655-3159 FAX: (802) 655-1439 


*Polhemus received the 1994 TECHNICAL ACHIEVEMENT AWARD for the Polhemus 3 Space® Digitizing System, from the Academy of Motion Picture Arts and Sciences. 
ACADEMY AWARDS® is the registered trademark and service mark of the Academy of Motion Picture Arts and Sciences. 
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THE DAEDALUS ENCOUNTER 


Although selling for only a few 
months, 7he Daedalus Encounter is 
being hailed as one of the most ambi- 
tious CD-ROM-based interactive ad- 
venture games ever created. A strong 
storyline and actress Tia Carrere star- 


ring in one of the major roles help, but 
perhaps more compelling are the 
beautiful 3D animation and sophisti- 
cated special effects created by devel- 
oper Mechadeus (San Francisco). 

First, a brief synopsis of this lengthy, 
three-CD game: Daedalus is a futuristic 
puzzler in which the player, along with 
Carrere and actor Christian Bocher, are 
friends and co-workers traveling through 
outerspace on their ship, the Artemis, in 
search of marketable salvage. The 
Artemis becomes entangled with a huge 
alien spacecraft, the Daedalus, which is 
ona Collision course with a binary star’s 
corona. One of the player’s objectives: 
maneuver the Daedalus to safety before 
burning to death. 

No small task. But neither was creat- 
ing the game's realistic-looking 3D 
models, characters, and sets, and then 
compositing them with the live-action 
video of actors Carrere and Bocher, ac- 
cording to Mechadeus’ Mark Gi- 
ambruno, creative director of Daedalus. 
“There are hundreds of individual mod- 
els, 30 separate sets, and two hours of 


animation and video in this game,” he 
says. In all, the game took 16 months— 
29,000 man-hours—to develop. 

The developers created most of the 
models on a Pentium PC running Au- 
todesk’s (San Rafael, CA) 3D Studio. 
But for certain organic models, such as 
the aliens and the exterior of the 
Daedalus, they turned to Alias’ (Toron- 
to) PowerAnimator running on an SGI 
Indigo* Extreme. “Basically,” explains 
Giambruno, “3D Studio isn’t as adept 
as PowerAnimator yet at creating really 
sculptural work.” 

While much of 
the modeling for 
Daedalus was 
straightforward, 
the team did em- 
ploy certain tech- 
niques to create 
effects that would 
have been other- 
wise impossible. 
For instance, in 
one scene, actors 
Carrere and Bocher had to leave the 
Artemis and board the Daedalus. “Initial- 
ly, we were going to rent spacesuits, put 
the actors on a wire rig, and fly them 
around the studio,” Giambruno says. 
But they couldn’t find any suitable 
spacesuits, so they modeled the suits in 
Alias, filmed the actors’ faces, and ap- 
plied the video as texture maps to the 
3D models. “We sat the actors down on 


the bluescreen set and braced their 
heads against the back of a chair,” he 
explains. “Then they spoke their lines 
without moving their heads. 

“Once the faces were mapped on, the 


animators could move the heads around 
and make them react naturally,” he 
adds. “It worked out well, and it gave us 
some terrific camera angles 
and movements that we could 
never have gotten on the set otherwise.” 

Another intricate scene was the 
opener, in which fighter pilots fly past a 
planet: a basic concept, done by oth- 
ers. But rather than create a simple 
planet by drawing a sphere and apply- 
ing a texture map to it, explains Gi- 
ambruno, an artist added an atmos- 
phere to the planet using a smoke 
plug-in from The Yost Group, resulting 
in a swirling, dusty surface texture. 
They also put three nested translucent 
spheres on top of the surface to soften 
it. “If you look carefully, you can see the 
planet’s surface changing and rotating 
and swirling,” says Giambruno. “The 
amount of work that went into that one 
little shot is amazing.” 

As for textures, the team chose to cre- 
ate their own rather than use predefined 
materials. “We created all of the texture 
maps [using Adobe’s Photoshop and 
Fractal’s Painter] for purposes of real- 
ism,” Giambruno says. “If you use de- 
fault materials, you get this clean, shiny, 
right-off-the-showroom-floor look, and 
we wanted a gritty, realistic, bumpy feel 
to this stuff.” 

But all of this realism came at a price. 
“The textures took a tremendous amount 
of time to render,” Giambruno says. 

Another po- 
tential render- 
ing nightmare: 
Many of the 
scenes were 
polygon-inten- 
sive, running 
into the 300,000 
to 500,000 
range. To over- 
come this hur- 
dle, the team 
used Optimize—a plug-in developed by 
The Yost Group—whenever possible. 
This program uses face reduction and 
tessellation to decrease the complexity of 
a 3D mesh, thereby easing the demand 


DIGITALRBUP IT fe 


Another sign of Hollywood's love affair with 
technology: the increasing number of games 
developed in conjunction with movies. Here are 
just a few. 


MOVIES & GAMES 


Batman Forever 
movie: Warner Bros. 
game: Acclaim 


Caser 

movie: Amblin Entertainment & 
Universal Pictures 

games: Hi-Tech Expressions, 
Interplay, & Knowledge Adventure 


Congo. 


movie: Paramount Pictures 
game: Viacom New Media 


Johnny Mnemonic 
movie: Tristar Pictures 
game: Sony Imagesoft 


duige Dredd 


movie: Hollywood Picture 
game: Acclaim 


Lawnmower Man I: Jobe's War 
movie: Allied Entertainment 
game: Sales Curve Interactive 


Waterworld 


movie: Universal Pictures 
games: Interplay & Ocean Of America 


of production modeling and animation. 
Now that Daedalus is shipping—and 
garnering rave reviews from gamers— 
the folks at Mechadeus are focused on 
their next project: a game code-named 
Mutants, which will feature “very funky, 
bizarre-looking 3D computer-generated 
characters,” says Giambruno. “The 
characters’ movements will be 
based on motion-capture technolo- 
gy; the movements of their eyes and 
mouths will be based on the video- 
mapping technique we used in 
Daedalus for Tia and Christian’s 
heads,” he adds. “But, they'll be 
stretched and morphed to look very, 
very strange.” If all goes well, the 
game will ship sometime in 1997. 
(Developer: Mechadeus, 415-243- 
8785)—Audrey Doyle 
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DIGITAL MAGIC: APOLLO 13 


People working in visual effects have to 
accept, as an irony of their occupation, 
that the results of their best efforts are 
often invisible. That's especially true in 
the movie Apol/o 13 from Universal Stu- 
dios, where it’s difficult to spot any CG 
work, although visual effects are pres- 
ent throughout the movie. 

Take the launch sequence, for exam- 
ple. lf you believe it’s real, you've just 
given a great compliment to the artistry 
of the people at Digital Domain (Venice, 
CA). Although NASA footage of the 
Apollo 13 launch was available for ref- 
erence, it was not of cinematic-quality. 
The entire sequence, therefore, was ac- 
complished with miniatures (the rocket) 
and computer graphics (everything 
else, including the backgrounds). 

To create the clouds of water vapor, 
fire, and the debris that resulted from 
the explosion, the effects crew used 
particle systems. To create the Cape 
Canaveral backgrounds, they developed 
a very clever technique built around the 
mapping of background plates onto 3D 
objects. This allowed dramatic, live-ac- 
tion-style camera moves for the launch 
sequence, which was actually shot on a 
motion-control stage. “Rob Legato [vi- 
sual-effects supervisor for Apollo 13] 
could make up a Camera move, and 
we'd create a background to fit,” says 
Kevin Mack, digital-effects art director 
at Digital Domain. 

The artists started with film shot by 
Legato at Cape Canaveral over a period 
of two weeks. “It was so early in the 
project,” says Mack, “that the shots 
weren't even storyboarded yet. So he 
filmed for maximum flexibility later.” 

One shot that called for this sort of 
maximum flexibility had a camera move 
that was a “huge dolly down along the 
gantry toward the bottom, then tilting 
back up,” Mack explains, describing the 
motion-control shot of the “miniature” 
(20-foot-tall) rocket. The effects artists 
had to replace the greenscreen back- 
ground in the shot with a realistic envi- 
ronment that would accommodate the 
180-degree camera move with rotation 
and change the perspective accordingly. 
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Think you're seeing NASA footage of Apollo 13? Think again: 


Artists at Digital Domain created these scenes with 
miniatures, CG particles, and CG backgrounds. 


To create this environment, a kind of 
realistic virtual set, the artists borrowed 
from techniques used to do environ- 
ment mapping in 3D graphics and mul- 
tiplaning in cel animation. First, they 
created wireframe models of the rocket 
in Side Effects’ Prisms software 
(Toronto, Ontario) to use as stand-ins 
for the shot; they also brought the mo- 
tion-control camera data into Prisms. 
Next, Kevin and Martha Snow Mack 
selected shots from the running 
footage taken by Legato and edited 
(painted) them to create a historically 
accurate setting and to make the shots 
match. They removed building devel- 
opments, added grass to the launch 
pad, and created a continuity of lighting 
and clouds. “In a couple of shots the 
sky didn’t match, but they were so 
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right we wanted to use them,” Mack 
Says, “SO we added the majesty of the 
beautiful skies that they have in Florida, 
the dramatic morning light.” 

Then, the effects artists texture-mapped 
the edited images for the sequence onto 
planes set at perpendicular angles to 


create a kind of 3D diorama—ground 
plane, mountain plane, sky plane. “It’s like 
mapping an environment onto the inside 
of an open box,” Mack explains. 

Typically in a multiplane shot, the 
camera is parallel to the picture plane 
and the moves are applied laterally. It's a 
trick of the eye that mimics an effect you 
can see if, for example, you look out a 
Car window and notice the foreground 
whizzing by while mountains in the 
background remain steady. By mapping 
the images onto perpendicular planes 
instead, the artists could do multiplane 
moves and still maintain perspective for 
the 180-degree-vertical shot. 

“Wherever the camera moves, the 
background is right, and the back- 
ground is in perspective,” Mack says. 
For example, they used multiplaning to 
put low clouds (a series of paintings) in 
the foreground and obscure the top of 
the rocket as the camera moves past. 
“We can put the planes at different dis- 
tances from the camera, and when we 
move the camera, they move at differ- 
ent rates accurately because they're in 
3D space,” he says. 

These techniques, Mack points out, 
are not new, although the application 
may be innovative. “I’ve used them be- 
fore,” he says, “and others have, too. 
But | think we’ve taken them further as 
applied to realism.” 

Ultimately, what counts is whether 
they work; these do, by giving Legato a 
virtual world to work in. “We gave Rob 
ultimate flexibility,” Mack says. “We got 
shots we couldn't have gotten other- 
wise.” And that’s what visual effects are 
all about—Barbara Robertson 
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CAD/CAM Traps and Pitialls 


oday, CAD/CAM is within easy reach of just about all 

manufacturers, and the technology has become the 
standard way of operating, rather than the exception. But 
being successiul with CAD/CAM entails careful, intelligent 
planning. Many engineers and information managers, 
enthused and full of the best intentions, have started to 
implement CAD/CAM only to stumble so much that they 
ended up wishing they had never begun. Today, the advantage 
belongs not to those who use CAD/CAM, since just about 
everybody does, but to those who know best how to apply it. 
With that in mind, here are a few thoughts about common 
CAD/CAM traps and pitfalls that must be avoided if you want 
to help keep your company free of wasted time and 


misdirected resources. 


Getting Shrink-Wrapped Software: 
Many companies assume that off-the-shelf 
CAD packages are all they need to maxi- 
mize design productivity. But even soft- 
ware geared to specific engineering disci- 
(say, 
architectural layout) is typically developed 


plines mechanical design or 
to meet general functional requirements 
across a wide range of users. Without cus- 
tomization, you may miss opportunities to 
make an application more productive and 
truly optimized for your business. 

Take, for example, a company called 
Valenite, which makes custom cutting tools. 
It wrote a program to design and manufac- 
ture special cutters for milling machines 
using Parametric Technology's Pro/Engi- 
neer software. The customization has en- 
abled Valenite workers to do a task in 3% 
minutes that used to take 9 to 10 hours. It 
was a pain to get the program working, but 
it had a big payoff. 

Customization efforts might include 
the creation of libraries of families of 
parts, custom menus of frequently used 
functions, or programs which store rules 
for the design of certain components. 
While still time-consuming, customization 
Adapted with permission from 101 
CAD/CAM Traps, published by CAD/CAM 
Publishing, 1010 Turquoise St., Suite 320, 
San Diego, California (619-488-0533). 


is not the mega-hassle it used to be, when 
it required writing new routines from 
scratch using complex assembly codes. 
Today, most packages have customization 
features and macros that can be used 
without any programming experience. 
Still, software customization is no trivial 
task, and it does require the time of engi- 
neers who could otherwise be working on 
revenue-producing projects. The person 
responsible for customization needs to be- 
come conversant with the details of the 
CAD application and have a thorough un- 
derstanding of how it allows for cus- 
tomization. Resources should be allocated 
for this activity in the budget, and time 
should be allotted for it in work assign- 
ments. Indeed, CAD consultant Roy Wy- 
sack tells his clients to keep a programmer 
on staff who “can’t draw so that he can’t be 
pulled off of a [customization] project” to 
help fill the breach of some other crisis. 


Upgrades Are Sometimes Down- 
grades: CAD companies have to main- 
tain their incomes by selling a steady 
stream of upgrades to their installed base 
of customers. Most often, upgrades are 
what they are cracked up to be: better 
versions of an already useful program. 
But sometimes an upgrade won't include 
much more than a few new icons, so it’s 
really not worth the extra expense. Worse 


CAD/CAM 


CONNECTION 


yet, the new version may contain bugs 
that the old version did not have, or it will 
not work as well as the older version. For 
example, sometimes an upgrade will plot 
slower or render images slower than the 
old version, or perhaps the vendor jetti- 
soned functions your company uses but 
which were not in wide demand. 

Another problem with upgrades is 
that sometimes third-party applications 
developed for older versions don’t work 
with a newer version. Likewise, cus- 
tomized programs might not work with 
the new version. 

To avoid this trap, wait until software 
with new and improved functions has 
been put into production by others 
before upgrading. Even if the cost of an 
upgrade is included in an annual mainte- 
nance contract, upgrades that don’t work 
will waste time. Remember, in general 
there’s no reason to rush into upgrades. 
Waiting can give other less-patient users 
time to report the bugs and problems so 
that the vendor can work them out. 
Delaying upgrades will also give third- 
party peripheral makers time to develop 
new drivers. Be skeptical about upgrades, 
and make it standard practice to evaluate 
whether they're worth the price. 


VARs Can Be Amateurs, Too: The 
newest and fastest-growing way to buy 
CAD/CAM systems is through dealers, 
system integrators, and a host of other 
service providers known collectively as 
value-added resellers (VARs). Like turnkey 
vendors, VARs put together complete sys- 
tems (including a full set of services) but 
usually offer a greater variety of hardware 
and software because they are generally 
affiliated with multiple source vendors. 
VARs provide valuable services for do-it- 
yourselfers who may have gotten burned 
in the past, novices who know nothing 
about putting a system together, or small 
companies without the time or the in- 
house expertise to set up and maintain 
computer systems. 

Users seeking the services of a VAR 
should realize, though, that these remar- 
keters all possess different levels of exper- 
tise. Not all VARs offering CAD/CAM 
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software are thoroughly knowledge- 
able about the technology and its applica- 
tion. Indeed, some can do little more 
than grab a shrink-wrapped box of soft- 
ware from the shelf and hand it to you. 
The best advice here is to pass by any 
VARs not willing to supply references or 
who don't appear to know what they’re 
talking about. 


Photo-Un-Realistic Plotting: Engi- 
neers who want to produce large-format 
hard copy that does justice to textured, 
full-color, 3D CAD screen renderings 
need to watch out for this trap. When 
given enough data, the newest genera- 
tions of raster printers can faithfully 
reproduce such images. But the degree to 
which that information can be provided 
relies on the CAD application. If your CAD 
system cannot render models to a suit- 
able resolution for large-format devices, 
then the printer won't be able to produce 
images that are anything but fuzzy or full 
of jagged edges. 

When looking at plotter samples 
accompanying promotional materials for 
large-format printers, keep in mind that 
most photorealistic images come from 
high-resolution photographs or slides, 
digitized by very high-resolution scan- 
ners. Only some CAD applications can 
render models at higher resolutions. 
Don't be confused into thinking you can 
do just as well utilizing a printer’s sizing 
and scaling functions or by exporting the 
images into a desktop publishing or 
drawing program for resizing. 


Crashing Solids: Dimension-driven, 
solids-based CAD systems are prone to 
crash for no apparent reason when cer- 
tain operations are attempted, with pro- 
grams often reporting that data sets have 
been corrupted, preventing them from 
being opened or used. Such problems 
are particularly likely to occur when 
designers try to create fillets and blends. 
These problems most likely result from a 
combination of poor software develop- 
ment and quality control procedures, 
coupled with the reality that the current 
generation of solid-modeling technology 
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is, by its nature, fundamentally difficult to 
implement. 

Without getting too much into the 
nitty-gritty, generally solid-modeling pro- 


grams are based on “boundary represen- 
tations,” or B-reps. And today’s B-rep 
modelers rival Rube Goldberg’s fanciful 
machines in complexity. They are hard to 
debug and hard to change once core 
modeling functions have been designed. 
To paraphrase Winston Churchill's re- 
mark about democracy, the boundary 
representation method is the worst form 
of solid modeling, except for all the other 
forms that have been tried. 

It’s not that solid models themselves 
are per se a trap. However, a CAD mi- 
graine awaits you if you do not consider 
reliability before purchasing solid-model- 
ing software. Determining whether soft- 
ware is reliable is very difficult. Programs 
can crash for a variety of reasons. To pro- 
tect yourself from crashing solids, here 
are some rules of thumb to follow: 


® Don't buy a new solid modeler that 
crashes during a benchmark or 
demonstration. Thank the people for 
their time and, if the software looks 
promising, evaluate it again in its next 
release. 

® If you buy a product that appeared reli- 
able, but you still have trouble with it, 
don't buy any more until you've solved 
the problems. Have your system 
administrator recheck all the set-up in- 
structions or hire the software vendor's 
representative to do it for you. If the set- 
up is correct, find out whether workers 
are using it properly. Poorly trained 
workers may add or delete a lot of fea- 
tures from models, or they may add 


duplicate geometry in the same, or 
nearly the same, location. Excessive fid- 
dling with solid models increases the 
likelihood that data will be corrupted. 
Well-trained workers add geometry 
correctly the first time and specify con- 
straints correctly. 

e Although the best B-rep modelers are 
easier to use than older CAD systems, 
they still require expert users. Not every 
drafter (even those with CAD experi- 
ence) can master solid-modeling sys- 
tems. Like pilots, experts need to use 
their systems to maintain their skills. 

® Accept that even with dimension-driv- 
en systems, some design changes will 
require models to be rebuilt from the 
beginning. Changes that require mas- 
sive alterations in topology may not be 
possible. 

® B-reps that contain cubic or higher- 
order surfaces do not translate well 
among systems and probably won't for 
a long time. Each system uses different 
techniques and tolerances for comput- 
ing surface intersections. Small differ- 
ences in these tolerances can create 
invalid topologies that receiving sys- 
tems will not accept. 


Staying on the Surface: “Solid” com- 
puter models are the most sophisticated 
form of geometric modeling available 
today. The wide variety of other functions 
with which the solid-model database can 
be used makes it a cornerstone of many 
advanced integrated systems. Among 
other things, solid models can be used to 
calculate mass properties, generate finite- 
element models and NC tool paths, and 
drive rapid prototyping systems. 

Despite these advantages, numerous 
engineers who could make use of solid 
modeling never graduate beyond surface 
software. This failure to move beyond sur- 
face modeling is particularly wasteful when 
practiced by engineers whose software 
already has solid-modeling capabilities. 

Solid-modeling programs must be ap- 
proached with caution because of their 
inherent instability and because they are 
so demanding. But this does not mean 
they should not be approached at all. G6 
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Pixar’s dream 
becomes reality 
as it puts the 
finishing touches 
on first full- 
length, all-digital 
movie 


BY BARBARA ROBERTSON 


alt Disney Feature An- 
imation will make 
film history this fall 
when it releases the 
first full-length, all- 
digital movie; the first 
animation created en- 


tirely by artists using 3D computer 
graphics tools. The movie, Toy 
Story, produced and created by 
Pixar Animation Studios (Pt. Rich- 
mond, CA) and directed by 
Pixar's Academy-Award- 
winning John Lasseter, stars 
Tom Hanks as the voice of 
Woody, a pull-string cowboy 
doll, and Tim Allen as the 
voice of Buzz Lightyear, a 
toy, with 
music by Grammy-award- 


space-ranger 


winning Randy Newman. 
Toy Story will be Dis- 
ney’s big Christmas movie 
for 1995, the linchpin for 
Thanksgiving 
Christmas season. Already, the 


Disney's and 
well-oiled Disney marketing ma- 
chine is in motion: On the walls of 
a conference room at Pixar are de- 
signs for “Toy Story” shoes, choco- 
late bars with “fun movie scenes on 
every bar,” “happy take-out meal” 
cartons, and of course, toys. Trail- 
ers for Toy Story are in theaters 
with Pocahontas, and in video 
stores with some copies of the live- 
action Jungle Book. And Pixar is al- 
ready working on its CD-ROM ver- 
Barbara Robertson is CGW’s West 
Coast senior editor. 
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sion of Toy Story, using the same 
characters animated by the same 
animators who did the movie. 

“For a long time, we said to our- 
selves, ‘this is our first film, don’t 
expect too much,’ ” says Ed Cat- 
mull, Pixar president. “We'd hoped 
secretly that we'd do really well, but 
we were modest so we wouldn't get 
let down. Then we started showing 
it to people. We got glowing praise. 
And that took the lid off our expec- 
tations. We haven't heard from the 
reviewers yet, but we feel like we've 
got something special.” 

Peter Schneider, president of 
Feature Animation at Disney, 
agrees. ‘In my heart, I know it’s a 
great movie. It is really, really, really 
funny. And it looks so different.” 

It is different. It’s different from 
other feature animations because of 
the use of 3D tools, and it's different 
from other 3D animations because 
of its depth and breadth. Toy Story 
has a full cast of characters—hu- 
mans, toys, and at least one dog— a 
total of about 76 in all, many with 
speaking parts. The characters 
move about in a wide variety of sets 
and locations just as actors might in 
a live-action movie. They're indoors, 
outdoors, at home, in cars; we see 
them at noon, at night, in a rain- 
storm, under neon lights. In all, Toy 
Story has about 1700 shots, and 
each shot has been modeled, ani- 
mated, texture-mapped, shaded, 
lighted with a combination of pro- 
prietary and off-the-shelf computer 
graphics tools (running primarily 


on Silicon Graphics workstations), 


and rendered on rack after rack of 
Sun SPARCstation 20s—87 dual- 
processor and 30 quad-processor 
SPARCstations (294 processors in 
all) running 24 hours a day in a spe- 
cial room aptly named the “Sun- 
farm.” It’s just frame-by-frame ani- 
mation, but Pixar has, somehow, 
imbued it with life. 

The length of the movie and its 
two-year-plus schedule have given 
Lasseter’s remarkable creative 
team at Pixar and Pixar's brilliant 
computer graphics scientists room 
to stretch, to show what they can 
do given more than a 3-minute 
space to work in. The 110 people 
now working on the film (including 
28 animators and 30 technical 
directors) have created a world of 
humans and living toys that's real- 
istic in the way a children’s book is 
realistic, believable in the way a 
good movie is believable. Andy's 


room looks like a kid’s room, not a 
drawing of a kid’s room. There are 
laundry baskets filled with stuff. 
The bed bounces when Woody 
jumps on it. There are pictures on 
the walls and trees outside the 
window and books on the book- 
shelf and scuff marks on the door- 
jamb. And there are toys. Lots of 
toys. 

Toy Story has a richness and 
level of detail never before seen in a 
long-format 3D animation. It will set 
a new standard for 3D animation as 
did Pixar’s “Luxo, Jr.” before it. “I’m 
not an optimistic person by nature, 
but I’m very proud of this,” says 
Tom Porter, Shader technical direc- 
tor, who has been part of the Pixar 
team since the LucasFilm days. 

For many people at Pixar, Toy 
Story represents the attainment of a 
goal they've worked toward, as a 
team, for well over a decade. “We 
could have gotten sidetracked,” says 


Surrounded by their supporting cast of toys are the Toy Story stars: space ranger 
Buzz Lightyear (“I come in peace”), and pull-string cowboy doll Woody (“I'd like 
to join the posse, boys, but first l’m gonna sing”). Buzz was modeled with Alias 
software. For Woody, Pixar used its own MenV software, which also provides 
animation controls, lights, and cameras. Rendering was accomplished via Pixar’s 
RenderMan software running on Sun’s multiprocessor SPARCstation 20s. 
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A More than a 
pretty picture, this 
toy’s-eye view of 
Andy’s neighborhood 
shows an attention to 
detail, evidenced 
throughout the film, 
that helps draw the 
audience into the Joy 
Story world and make 
it believable. Notice, 
particularly, the 
hundreds of leaves on 
the trees, the gravel 
in the asphalt street, 
the motion blur on 
the car. 


Catmull, “but through all the years 
we stuck to our goal, to make a fea- 
ture-length film. And Steve [Jobs] 
was willing to fund us while we kept 
advancing the state of the art.” Along 
the way, they collected numerous 
technical and artistic awards, in- 
cluding an Academy Award for the 
short animation “Tin Toy.” 

‘In choosing the [Toy Story] 
story, we were interested in evolv- 
ing from “Tin Toy’,” says Lasseter, 
“in exploring further the concept 
that toys are alive. That basic con- 
cept didn't change, but almost 


hen people an aren ' "around ys toys are ave But you 
W already | know that. 
aT is always the toys’ ONS fear that they will be replaced 

| by newer toys, and now it’s happening—this time to Woody 
(Tom Hanks), a traditional pull-string cowboy doll whose 
position as top toy in Andy’s life is threatened by the arrival of 
_ Buzz Lightyear (Tim Allen), the great action figure with his 
push-button laser and digital voice and wrist communicator. 
- Buzz not only gets Andy’s attention, he’s welcomed by 
~ Woody’ $ friends, his dog Slinky (Jim Varney), the irascible Mr. 


ato Head (Don Rickles), Rex the timid dinosaur (Wallace 


- Shawn), the know-it-all piggy bank Hamm (John 

Ratzenberger), and his sweetheart Bo Peep (Annie Potts). 
Woody plots to get rid of Buzz (who thinks he’s really a 
fearless space ranger landed on an alien planet, not a toy). The 
plan backfires, and Buzz and Andy find themselves not only 
separated but in the hands of the viscious Sid, a sadistic 
neighborhood kid, and his fon. Scud, who torture toys for fun. 
- a the pan thickens, —BR | 
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every other aspect did.” 

When you talk to people at 
Pixar and Disney about Toy Story, 
they quickly point out that no 
amount of technology will make up 
for a less-than-stellar story. “I think 
people don’t understand the 
importance of storyboarding,’ says 
Lasseter. “If the storyline works 
and is entertaining, when it goes 
into animation it will get better. But 
if it doesn’t work in story reel [the 
filmed storyboards], it isn't gonna 
work in final.” 

In fact, the group stopped pro- 
duction on the movie for two 
months to get the story right, to 
make the toys adult without being 
too harsh, to make the relation= 
ships among the characters richer. 
Pixar had help from Disney in get- 
ting the story right and in learning 
how to work on large-scale proj- 
ects—notably, from Schneider and 
Tom Schumacher, vice president of 
development. And by all accounts, 
the story, basically a buddy picture, 
is right. “At the end of the day,” says 
Schneider, “people will not review 
the technology, they'll review the 
quality of the story, the animation, 
how much people laugh. John 
[Lasseter] has a great eye.” 

We'll leave that to the film crit- 
ics and ticket-buyers to evaluate. 


On these pages, we'll acknowledge 
that storyline is everything, but 
we'll celebrate the 3D computer 
graphics—the modeling, shading, 
animation, camera work, lighting, 
and rendering that bring the story 
to life. “The [Toy Story] world is a 
caricatured world,” says Lasseter. 
“The audience knows it doesn’t 
exist, but [with 3D] there is a sense 
of reality that’s greater than with 
cel [animation]. 

“People will look at Buzz and be- 
lieve,” he adds. “He has rivets and 
embossing on his butt that says 
‘copyright Disney’ that's there be- 
cause my GI Joe had [embossing]. 
This collaboration of art and tech- 
nology is absolutely vital. There is be- 
lievability because of the technology.” 

First bit of technology, modeling. 

Basically, the movie's 366-plus 
objects (Andy’s bed, the minivan, 
Andy himself, Andy’s sister's tea set, 
etc.) were modeled with Alias soft- 
ware (Toronto) or with Pixar’s own 
procedural modeling environment, 
MenV (although the dog Scud was 
digitized from a clay model). MenV, 
now in its fourth generation, was 
originally built for Lasseter by tech- 
nical directors Bill Reeves (who ac- 
cepted the Academy Award for “Tin 
Toy” with Lasseter) and Eben Ostby. 
“I continue to be astonished that it’s 
held up,” says Ostby. “We've been 
pounding on it for close to 10 years.” 


Details 

Today, eight weeks from their com- 
pletion date in August, Ostby is 
using MenV to work on a five-block 
area of Andy’s neighborhood. The 
sequence has already been animat- 
ed, but the backgrounds aren't 
quite done. “We set up the neigh- 


borhood shot by shot,” says Ostby. 


“If the camera is close.to a lot, the 
lot is 3D. If the camera’s further 
away, we use a simpler representa- 
tion.” Each lot in the neighborhood 
has its own house, with driveway, 
landscaping, cars, telephone poles, 
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No one likes to be judged. 


Yet when it comes to business presen- 


tations, it’s a harsh reality. 


Now you can capture and hold your 
audience's attention with high-impact 


presentation technology. 


Introducing the MegaView™ line of 
large screen color monitors from 


Mitsubishi Electronics. 


Mitsubishi was first to offer large 
screen monitors. And today still has a 
broader line than anyone else, includ- 
ing 29" to 42" (27.0" to 40.0" diagonal 
viewable image) MegaView models. 
Each capable of making your next 


presentation truly memorable. 


Mitsubishi auto-scanning, large screen 


monitors were developed for multi- 


With Mitsubishi's 
MegaView color 
display monitors, 
you can trans- 
form your 
next dog and 
pony show 
into a truly 
memorable, 
high-impact 
professional 
presentation. 


MeEGAVIEW. 


©1995 Mitsubishi Electronics America, Inc. MegaView is a trademark of Mitsubishi Electronics America, Inc. 
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Here’s how to go over really, really big. 


person viewing of video, data and 
graphics, along with dynamic stereo 
audio. Create spectacular multimedia 
presentations combining virtually all 
video and computer sources available 
today. With Mitsubishi MegaView mon- 
itors, you'll get clearer, sharper images 


— even in high ambient light. 


Whether it’s for a meeting, sales pitch, 
or tradeshow, a Mitsubishi MegaView 
monitor adds more clarity. More 
drama. More impact. It turns all your 
ideas into big ideas that audiences 


will remember. 


With such a wide selection, it’s easy 
to find the MegaView large screen 
monitor that’s just right for you. Call 
us at 1-800-843-2515 in the U.S. and 
Mexico. In Canada call |-800-387-9630. 
For immediate product specifications, call 
Mitsubishi Qwikfax at |-800-93 7-2094. 


Call soon and turn your next presen- 


tation into a perfect 10. 
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DISPLAY PRODUCTS 


A Hotbed of Invention 


Pp did not just take advantage of the technology that 
exists. The company was a major contributor to 
computer graphics and animation. There was a chain of 
development that went from the University of Utah, through 
New York Tech, Lucasfilm, and, finally, Pixar. Through the 
years, the group grew as it developed technology and 
invented the algorithms that made computer graphics 
useful for the film industry. 


Among the contributions are: 
Z-Buffer: a technique for determining which surface is 
visible. This technique is now commonly implemented 
in hardware. 
Texture Mapping: the technique of placing textures, 
pictures, or paintings directly onto a surface to add visual 
complexity. 
RGB Painting: the first full-color paint system, and the 
first paint system to be offered commercially. 
The Alpha Channel: transparency was built into the 
image for compositing many images into one. Used in 
the graphic arts and film industries. 
The Matte Algebra: formalized mathematics for a variety 
of compositing operations. Used in the film industry. 
Two-Pass Warping: a fast method for rotating, warping, or 
transforming entire raster images. 
Volume Imaging: images are created from multiple 2D 
image slices. Used in the medical industry. 
Particle Systems: a method for generating large numbers 
of small primitives. Used to make pictures of fire, trees, 
grass, etc. 
The Shading Language: a language for describing the 
appearance of a surface and its interaction with light. 
This gives creative control to the special-effects houses. 
Stochastic Sampling: an anti-aliasing technique that has 
nice statistical properties which allow for solutions to a 
number of rendering problems. 
Motion Blur: a technique for generating images that are 
blurred in the direction of motion and is critical for 
mixing computer graphics with live action. This is the 
enabling technology for the current widespread use of 
computer graphics in special effects. 
RenderMan: many of the above techniques were put into 
a rendering system that is capable of handling extremely 
complex images. This made computer-graphics practical 
for motion-picture use. 
MenV: this is the animation system that was used to 
make “Luxo Jr.” and subsequent Pixar animations. This 
system demonstrated to everyone the real potential of 
computer animation. 


etc. The detail, for close-ups, is 
astonishing. To create the asphalt 
for the street, for example, Pixar 
scientist Loren Carpenter merged 
several photographs of gravel and 
sand in such a way that the texture 
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looks random enough to be real. 
“We used a combination of tech- 
niques,” says Carpenter. “It's semi- 
magic.” Among them, the merging 
of color space coordinates using 
noise functions to perturb the 
coordinates so they wouldn't be 
coincident, and a scaling of the 
texture that changes as the pictures 
“swim downstream.” 

For characters, the modelers 
used Alias software and patch-edit- 
ing tools in MenV—Alias for char- 
acters like Buzz that have a “manu- 
factured” look, MenV for more 
organic models, like Woody and 
the humans. With every location, 
every stage set, every prop, every 
character in the movie needing to 
be modeled, the creative team be- 
came efficient recyclers—copying 
and reusing models. For example, 
they scaled down the dishes in 


Andy's dining room to create a tea 
set for a children’s party (be sure to 
look for the teapot). They appropri- 


ated, appropriately, many of the 
mutant-toy parts from previously 
constructed parts of other toys. 
They copied body parts from some 
humans to make new people, 
changing sizes and proportions to 
add variety. 

Sometimes they created models 
with incredibly complex detail— 
Andy and Sid’s hair, for example. 
Other times, they reduced the 
number of models they might have 
needed by using shaders instead to 
add detail—scuff marks on the 
walls, for example. “It’s amazing 
how big our shaders are,” says 
Reeves. “They used to be a few 
lines of code. Now some of them 
are 10 to 12 pages.” 

‘John has a working knowledge 


of everything. He well knows when 
you can do something better,” says 
Porter, as a slow smile crosses his 
face. “He thinks nothing of putting a 
camera on a 3-inch-high toy on the 
run across a throw rug in Andy’s 
room. Making shaders sufficiently 
complex to handle close-ups has 
been a challenge. 

“One of the real differences in 
doing a movie rather than com- 
mercials is that there are a lot of 
approvals,” he adds. “John and 
Ralph [Eggleston, the art director] 
approve the look of everything on a 
daily basis. If there's a decal on 
Buzz that has three colors, Ralph is 
ready, willing, and able to balance 
the colors.” 

Shaders, which describe sur- 
faces and define how the surfaces 
react to light, were used for gener- 
al “distressing” for splotches, stains, 


spills, cracks, divets—to “visually 


present the disparity between a 
manufactured look of the toys and 
a human look,” says Porter. To add 
that “human look,” they created a 
dozen different filth libraries. “It’s 
unrealistic to have a plastic-looking 
baseboard when you know it’s 
been kicked,” says Porter. 

“We have painters working here 
who were used to painting rich 
backgrounds like you 
see in cel animations,” 
he adds. “Here they’re 
painting splotches which get in- 
corporated into shaders.” 

While the shaders help make 
the backgrounds believable, it’s 
motion that makes the charac- 
ters believable. First, the layout 
department places the charac- 
ters in the background and posi- 
tions the camera. For camera 


moves, Craig Good, layout super- 
visor, chose to use a live-action 
film grammar rather than com- 
puter graphics clichés such as 
“infinite tunnel shots” and “deliri- 
ous fly-bys.” “We tried to do what 
we could do on a set with real tri- 
pods and cranes,” Good says. “We 
deliberately borrowed _ shots 
from live-action directors.” 

Once there's a sign-off on the 
layout, the animators begin to per- 
form the characters, to give them 
life. “I guess we animated around 
50 characters,” says Pete Docter, 
directing animator for Toy Story. 
“There were three groups—the 
main characters and Andy’s toys, 
the mutant toys, and the humans. 
We saved the humans for last.” 

Humans, as is expected, are 
turning out to be the hardest. 
While there's no attempt to create 
real people, the people must still be 
believable as humans and look dif- 
ferent from the toys. What Pixar 
seems to have created is a Sunday- 
comics type of human. But, having 
saved this species for last, no one’s 
sure how well they're working yet. 
“The clothes are really time-con- 
suming,” says Docter. “And some 
humans feel stiff at times. So we've 
tried to stage shots where we only 
see feet, hands—humans from a 


One of the most 

difficult lighting 
techniques in 
computer graphics, 
backlighting helps 
separate characters 
from the background. 
When artists take CG 
lighting beyond the 
typical CG spotlights 
and diffuse lighting, 
they help a director 
establish mood, as 
this image of Bo Peep, 
Rex (the timid 
dinosaur), and other 
toys late in the day 
illustrates. 


Creating the illusion 
that toys are alive 
required sophisticated 
rendering as well as 
animation techniques. 
These army men are 
Clearly manufactured 
toys in the process of 
carrying out a mission 
(they’re going to spy on 
the humans; the baby 
monitor will be their 
communication device). 
Notice how the 
rendering of the floor 
and walls in the 
background helps you 
believe these toys live in 
Andy’s house, not in a 
CG scene. 
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A Since the 
mutant toys, 
which are made 
of a hodgepodge 
of parts from 
other toys, are 
unhappy, creepy 
creatures, the 
animators studied 
the movement of 
bugs like spiders 
and creepy 
animals like 
lizards and 
snakes for ideas. 


toy’s point of view.” 

The animation for all the char- 
acters is accomplished within 
MenV, using animation controls 
built into the models. “A model 
builder can set up a model in ways 
that let animators concentrate on 
timing,” says Ostby. Buzz, for exam- 
ple, has something like 800 anima- 
tion controls. 

“We're using inverse kinematics 
quite a bit,” adds Reeves. “We have a 


really nice little toolset for walk cy- 
cles, for reaching and grabbing, 
that’s simple but solves a lot of 
problems. We're also using a lot of 
deformation.” 

Rather than casting each char- 
acter—that is, assigning a charac- 
ter to an animator—they tended 
to assign all the characters in a 
sequence to an animator. The 
“dailies” kept everybody aware of 
what everyone else was doing. 


Limited by the 2D world? 


Before animating a toy, the ani- 
mators looked first at what their 
toys were made of. “Buzz is rigid 
and tight,” says Docter. “He's ball 
and socket, purposeful. Woody is 
a floppy, loose, limp rag doll. The 
humans are bigger creatures with 
more weight, so we slow down 
their movements.” 

Then, they watched videos of 
the voice talent reading the dialog 
and listened to the dialog track 
“over and over and over.” They'd 
first animate the character's body 
before doing facial animation and 
lip sync. “Tf you can make it work in 
the body, you won't miss the lips,” 
says Docter. 

Finally, they created the facial 
animation and lip sync. To create 
the facial animation, each main 
character was modeled with “pull 
points” for facial muscles. The ani- 
mator-performer could pull up 
Buzz’s lips into a sneer, pull down 


Are you frustrated by the lack of 
functionality inherent in your 2D CAD 
system, but thought you couldn’ afford the 


power and versatility of a true, proven solid 
modeling system? 

Using a 2D system, are your engineers 
able to accurately visualize designs? Perform 
tolerance and interference checking? But, 
have you been frustrated with the amount of 
computer power required by most 3D 
systems to perform such tasks? 

It’s time to graduate by stepping into the 
3D world and stepping wp to a CAD 
package that has always been a solid model- 
ing product specifically for mechanical 
design, able to perform those tasks effortlessly 
and automatically. And, you can now put 
that power into a hardware environment with 
a cost investment that’s a lot less than you 


might think! 


Pro/ENGINEER is a registered trademark and Pro/JR. and the PTC logo 
are trademarks of Parametric Technology Corporation. SPARCstation and 
the Sun logo are trademarks of Sun Microsystems Computer Corporation. 


Woody’s forehead into a frown. 
(Woody has eight controls for his 
eyebrows alone.) 

Now, having had many months 
of work behind them, they're pro- 
ducing animation at a rate of 3 min- 
utes per week. ‘At the end of a week, 
we've done two ‘Luxo, Jr.s’,” Lasseter 
points out, “which took us four and 
a half months to do [in 1986].” 

Lighting, at least for this movie, 
is the final process (before render- 
ing) and, it turns out, may be the 
most challenging. 

“We've never done lighting like 
this before,” says Reeves. “The typi- 
cal computer graphics scene uses 
diffuse, office light or has spotlights 
bouncing everywhere. We have 
dramatic, moody lights in Sid’s 
room, flashlight stuff, daylight, 
bright sun. We tried to create all 
sorts of environments.” 

In one sequence, for example, a 
rainstorm creates dark, gray skies 


with rain pelting a window. A few 
shots later, light streams through 
the window as the rain ebbs. “It's 
hard work,” says Reeves. 

“If you look at the history of 
computer graphics,” says Porter, 
“this has been the most challeng- 
ing. Modeling is not solved, but 
there are good tools; we're able to 
write shaders. But lighting contin- 
ues to be a challenge.” 

“We hoped for more economy 
of scale than we got,” says Galyn 
Susman, lighting technical direc- 
tor. “But we still have to light each 
and every shot.” 

In addition to defining time of 
day, lights create drama as they 
would in a live-action film. Andy's 
room, for example, has high-key, 
warm lights to create a happy, 
friendly, safe place. 

“Lights add a lot of visual 
interest,” says Sharon Calahan, 
lighting technical director. “As in 


Stepping into the 3D world 
is easier than you think. 


Outpacing our competition. Helping you outpace yours. 


Toy Story Trivia 


Pro/JR.™ is the robust, easy-to-use, entry- 
level version of Pro/ENGINEER’, the fastest- 
growing mechanical design automation product 
available today. At just $8,000, Pro/JR. provides 
unmatched performance at a price that every 
engineer can afford. 

Pro/JR. gives you the highest degree of design 
accuracy by ensuring the integrity of your 
deliverables, such as accurate drawings, mass 
properties, and bills of materials to name a few. 

Now, combine these capabilities with the 
speed and power of a Sun SPARCstation™ 5 or 
SPARCstation 20 workstation designed to handle 
the serious applications youre ready to move up to, 
and youve got the most spectacular price/perfor- 
mance/value package available for true mechanical 
design. But only for a limited time! 

Call PTC today for information on 
Pro/JR., or to attend one of our free seminars. 
(617) 398-5555 or fax (617) 398-5615. 

For information on specially configured Sun 


workstations, call (800) 622-4786, code PTR-I. 
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A Obviously, 

Buzz is a complex 
model, as these 
images aptly show. 
The basic polygonal 
Buzz (left) is useful 
in the layout stage 
for character 
placement in a 
scene. This action 
scene places Buzz 
beneath a human- 
size vehicle. When 
his helmet is 
rendered, it will 
reflect the world 
around him, a 
requirement that 
caused the technical 
crew—notably, Rick 
Sayre—to 
incorporate a ray- 
tracing look in 
RenderMan. In all, 
there are more than 
1500 RenderMan 
shaders and 2000 
painted texture 
maps in Joy Story. 


live action, the director of photog- 
raphy lights faces to make them 
look their best. It’s the same in 
our scenes.” 

The lights can also hide flaws. If, 
for example, Lasseter is not pleased 
with the final versions of the hu- 
mans, you might see some humans 
in shadows, since the lighting crew 
can relatively easily place individual 
lights (including dark lights) on in- 
dividual characters. 

It’s the inability to place lights 
interactively, however, that will 
drive the creation of a new set of 
tools for the next movie. 

“We put a lot of energy into fa- 
cial animation tools for Toy Story,” 
says Susman. “For the next film, 
we've decided to put more into 
lighting tools.” 

‘It’s a great goal to do some- 
thing not done.before,” says Las- 
seter. But because it has not been 
done before, we have to make it up 
as We go.” 

Thus, Pixar is inventing not only 


, the art and technology of mak- 


ing a movie but also the 
_ process. “This is much big- 
M\ ger than 150 commer- 
cials,” says Karen Robert, 
who worked with Heidi 
Stettner and Peter Nye 
to create a tracking 
system for the produc- 
tion. The system contains 
7 every bit of information about 
the movie, starting with the dig- 
itized storyboards—and everyone 
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uses it. 

“When we got started, we ana- 
lyzed the process and found that 
it's somewhere in between cel ani- 
mation and live action, but at any 
one aspect it is in a different space,” 
Lasseter says. 3D is like live action 
in lighting. The story and design 
are like cel animation. “We found 
ourselves acting more like people 
doing an operating system,” says 
Porter. “We had to consider the 
impact of changes and keep track 
of versions of things.” Take that 
decal on Buzz, for example, with its 
colors carefully balanced. “There's 
no way you Can write a surface that 
can handle any lighting,” Porter ex- 
plains. So, what happens if, after a 
couple dozen shots of Buzz-with- 
decal were approved three months 
ago and are on their way to film, 
you notice in a new scene the decal 
has a glossy highlight that’s clearly 
incorrect? You keep track of the 
new version. 

“The job of animators and 
technical directors hasn't changed 
much [compared to short anima- 
tions], but production manage- 
ment has,” says co-producer 
Ralph Guggenheim. ‘I have a 
brand-new appreciation of how 
little we know, compared to Dis- 
ney, who really knows.” 

“Disney took a risk and it was a 
risk well worth taking,” says Catmull. 

‘About five years ago,” says 
Schneider, “we decided there's 
more than cel animation and start- 


ed looking for animators who 


were the best in their business.” 
The first collaboration, with Tim 
Burton, resulted in the feature- 
length stop-motion animation 
Nightmare Before Christmas. 

It was Lasseter who attracted 
them to Pixar. “John’s storytelling, 
his filming,” says Schneider. “We 
trust him.” 

Says Porter: “It’s definitely an 
overstatement to say this is 
John’s movie, but the fact is, he’s 
the only person in the universe 
who could have directed this 
movie. I can’t imagine having 
someone who doesn't under- 
stand what a shader is all about 
direct a CG film.” 

“Everybody is talking about the 
integration of 


Hollywood and 
Silicon Valley,” 
says Catmull. 
“We've pulled 
it off. Pixar Anima- 
tion Studios is the 
merger. Toy Story is 
the first digital 
movie. While 
we were 
the 
who invented 
the technology, more 


ones 


significantly, at Pixar the 
computer scientists and _ the 
animators are peers. This is what 
the merger is all about. We’ve 
done it. And our next film looks 
even better.” sf 


Unleash Workstation-Class 
3D Graphics on Your Pb! 


Affordable, high-end 3D Graphics 
Performance 

Today, with the ActionGraphics 300 3D 
graphics accelerator, it's possible to put a 
high-powered 3D graphics workstation 
on the desk of every design engineer. The 
AG300'™ delivers high-resolution (1280 
x 1024), true-color, dynamic graphics at 
a fraction of the cost of expensive UNIX 


AccelGraphics low cost 3D graphics accelerator 
and the announcement of Pro/]R. by Para- 
metric Technology Corporation clearly estab- 
lishes an alternative, high- performance 
computing solution for 3D CAD. 


BRIAN SEMKIW, CEO, RAND CORPORATION 


od AccelGraphics extensive work with 

tn | Pro/ENGINEER and Pro/]R., the Intel 
—— tt Pentium platform and OpenGL offers a unique 
PC-based computing solution for 3D MCAD 
applications. 


MARK SKOWRONSKI, PRESIDENT, MIDRANGE COMPUTER 
SOLUTIONS 


workstations. 


Full Support for Windows" NT 
with OpenGL” 

Running seamlessly within Windows 
NT, the AG300 brings dynamic 3D 
graphics to standard PCs. Now, with the 
AG300, the same machine that can run 
popular word processors and spread- 
sheets can deliver high-performance 3D 


graphics to any OpenGL-based software __ 
application. AccelGraphics makes Windows NT a more 

: : viable alternative to UNIX for MCAD appli- 
cations like Pro/ENGINEER and Pro/]R. 
This has helped us lower both the learning 
curve and the price-entry point. 
STEVE MILLIREN, PRESIDENT, ADVANCED DATA GRAPHICS 


PTC's certification of the graphics accelerator 
sets a new standard and price-performance level 
for workstation-class 3D graphics for PC- based 
desktop computing. 


Ross STOUTENBOROUGH, PRESIDENT, CAD RESEARCH 


Broad Platform Support and 
Scalable Performance 

The AG300 supports a variety of 
Windows NT platforms, from standard, 
Intel Pentium®-based PCs to powerful 
Alpha” and MIPS'"-based computing 
environments. All that's needed is a 


PCI- bus! And what's more, the AG300’s 


scalable architecture delivers faster graph- 


For additional information, call 
800-444-5699 o: 408-441-1556 
E-mail: aginfo@ag3d.com 


ics performance with faster processors, _ ia | 
offering users investment protection in ae Bs Acceinrannics 
the evolving computer market. : ) 
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AccelGraphics and AG300 are trademarks of AccelGraphics, Inc. Pro/JR. is a trademark and Pro/ENGINEER is a registered trademark of Parametric Technology Corporation. 
Pro/JR. and Pro/ENGINEER images provided courtesy of Parametric Technology Corporation. All other trademarks, service marks and registered trademarks are the property of their respective companies. 
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Game developers are one of 
animator Stephen Chan’s target 
clients. He uses Animation 
Master from Hash Inc. to model 
and animate his CG humans. 

lt was the least expensive tool 
with spline-based modeling and 
IK, he notes. 


OREATHING LIFE INTO Ul niUMANS 


BY DONNA COCO 


sk any animator what is 
the most difficult char- 
acter to animate, and 
nine out of 10 times the 
response will be “hu- 
mans.” “There’s a sim- 
ple reason for that,’ 
says Steve Sherer, ani- 
mator and 
CEO of 
Sherer Design Associ- 


ates (Rancho Mirage, 
CA). “We all know 
what humans are sup- 
posed to look like; we 
are all experts. So as 
an animator, you can't 
get away with much, 
especially when you're 
trying to create a real- 
istic human. People 


Animators take 
advances in 
tools and turn 
out animations 
of humans 
that, for just a 
second, might 


For years, many artists wouldn't 
even attempt to animate a human. 
Creating the model was difficult 
enough, let alone giving it life. Well, 
times have changed. Such advances 
as motion-capture technology and 
inverse kinematics have made the 
creation of humans with lifelike 
movement possible. 
And while motion 
capture seems to lead 
to the most realistic 
movement (at least in 
this writer's opinion), 
other advances at 
both the workstation 
and desktop levels 
have given gifted ani- 
mators the tools they 
need to breathe life 
into human models. 


know immediately if even foot d But don't go look- 
something is off.” human ing for the human 
Adds Thomas equivalent of the di- 


Knight, who, along with his wife, 
Helene, creates models and anima- 
tions for their company Imagina- 
CA), 
“Human motion is extremely sub- 


tion Works (Los Gatos, 
tle. When humans walk, we don’t 
dramatically swing our shoulders 
or rotate our hips. Yet if the move- 
ment isn’t there ... you may not 
know what's wrong, but you know 
it's wrong. A dinosaur—who 
knows how it moves?” 

Donna Coco is associate editor of 
CGW. 


nosaurs in Jurassic Park just yet. 
You won't find any. The bulk of the 
human animation being done is 
for games, and as such, it doesn’t 
strive for the same level of realism 
as Jurassic Park. And there's a 
good reason for that: The tools 
haven't progressed to the point 
where an animator can create a 
human so real in look and move- 
ment that we human observers 
wouldn't catch on. Human CG 
characters still look too perfect, or 
they move in too stilted a fashion or 
too symmetrically. Something, 


frankly, is still “just off.” 

We are getting closer, though. 
The sheer breadth of the anima- 
tion tools available today has en- 
ticed more animators to try their 
hand at humans. Notes Gareth Ed- 
wards, creative director of the Lon- 
don-based Cinesite Europe, a 2D 
and 3D visual-effects center, “With 
each level of complexity added, we 
move toward a more believable 
human character. It’s a process of 
exploration and discovery. We 
know the basic fundamental prin- 
ciples. It just takes time; you cannot 
hurry it.” 

One of those basic principles, 
suggest animators, is to start with a 
character outline of both personal- 
ity and looks. Stephen Chan, ani- 
mator and owner of Chanime 


(Somerville, MA), says he always 


This is just one of the 
10 CG humans that 
game developer D.C. 
True created for its title 
CyberJudas, a CD- 
based political 
simulation. Artist Ken 
McAIl did the majority 
of the animation, relying 
on Wavefront’s inverse 
kinematics. 
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Animator Steve 
Sherer, who creates 
his humans for game 
developers as well as 
other clients, is a 3D 
Studio user. Because 
he doesn’t like the 
look of joints, Sherer 
creates one-piece 
models and then 
relies heavily on 
morphing techniques 
to animate his CG 
humans. 


starts his animations with sketches 
of the character from multiple an- 
gles. At the same time, he starts 
thinking about the character's per- 
sonality. “Is it dynamic? Slovenly? 
Will it move in a certain fashion? 
The animation will change de- 
pending on how I define the char- 
acter,” says Chan. 

Jim Ludtke, who did the anima- 
tion for The Residents’ Freak Show 
CD, is working on a new CD for the 
band called Bad Day on the 
Midway. For this title, Ludtke is cre- 
ating a number of humans who 
will wander around the Midway. 
Ludtke also starts with sketches. 
Additionally, he got background 
stories for all the characters from 
The Residents, so he knew the 
characters well before he began 
sketching. 

Game developer D.C. True Ltd. 
(Evanston, IL) created 10 human 
characters for its soon-to-ship title 
CyberJudas, a CD-based political 
simulation. But before embarking 
on the modeling and motion, D.C. 
True hired a writer to give the char- 
acters some history, says Charlie 
Athanas, animator for his own 
company, Burning City (Evanston, 
IL), and consultant to D.C. True. 
“From there, we figured out who 
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they were and how they would look 


to fit their personalities.” 


When it came to animating the 
characters, D.C. True artists were 
faced with a problem not typical of 
most animators: The characters in 
CyberJudas respond to players’ ac- 
tions, so D.C. True had to devise a 
way to generate these responses in 
real time. “Because we're working 
in a simulation environment, we 
needed a wide variety of responses 
that we could change an infinitely 
variable number of times,” says 
Athanas. 

The solution: D.C. True created 
a database of gesture sets that 
could be combined on-the-fly. “The 
program puts together different 
gestures in response to what the 
player is doing and how the char- 
acter feels about the player in a 
given situation,” Athanas explains. 
“The characters in CyberJudas 
convey information to the player in 
two ways—through dialog and 
their body language, which con- 
veys their emotional state. So the 
dialog gives their political opinion, 
and hopefully, the body language 
will reflect how they feel about you, 
the player as the president, at that 


moment.” 

To animate the 
characters, D.C. 
True’s Ken McAIll 
used Wavefront’s 
(Santa Barbara, CA) 
inverse kinematics 
(IK) 
and Athanas paid 


module. He 


close attention to 
details to make the 
characters appear 
more lifelike. One 
lesson learned by 
Athanas: Make sure 
your models are 
accurate before ap- 
plying IK. But even 
then, he notes, the 
process can be tedious. “It was 
painstaking and a lot of trial and 
error,” says Athanas, “and it doesn't 
always work. Getting the hand ges- 
tures was one of the hardest parts. 
A simple hand gesture requires 
that you move the rest of the body. 
You're manipulating so many ap- 
pendages—the fingers, wrist, arm, 
forearm, shoulder. And when you 
start to use inverse kinematics, if 
everything isn't set up just right, 
you move one finger and it makes 
the foot twitch.” 

Although not simple to imple- 
ment, IK can make some motions 
more realistic. Says Imagination 
Works’ Knight, “Inverse kinematics 
let you get more subtle motion out 
of models. When you pull a model's 
arm forward, you also pull the 
shoulder and trunk in a more real- 
istic fashion than if you just, say, ro- 
tate the shoulder and trunk tradi- 
tionally. Inverse kinematics takes 
out some of the jerky sensation.” 

Ludtke, who uses Electriclmage 
from Electric Image (Pasadena, CA), 
adds, “The dynamics work in both 
directions, too. So if, for example, 
you have someone riding a motor- 
cycle, you can pin the hands and 
feet to the motorcycle and simply 
animate the body. Without IK, you 
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The first high-performance 3D graphics workstation for Windows. 


Weknow You need more than a PC with only enough graphics power to play 


WOU video games. But you don’t want to pay exorbitant prices for 


RISC/UNIX workstations either. Now you can get serious 3D 
graphics capabilities — without the high cost and proprietary architecture — 
with Intergraph’s new TD workstations. These new 3D graphics workstations give 
you richer configurations, better performance, and higher resolutions than even 
those RISC/UNIX platforms offer — but TDs cost thousands less. 


With up to six Intel Pentium™ processors and advanced graphics subsystems, our 
new workstations let you interactively rotate 3D designs, create realistic anima- 
tions, and walk through architectural designs — all in real time! You can bring 
your 3D designs to life by mapping textures to surfaces, smoothing jagged lines, 
providing realistic shading and lighting, and making objects transparent. And, 
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17-, 21-, and 27-inch monitors. 


TD workstations give you great flexibility in how you present your designs by 
supporting advanced multimedia capabilities, such as MIDI and waveform sound 
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10 PCI and ISA expansion slots, so you can easily upgrade your system by adding 
extra storage and memory. 
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processors; up to 1 GB of memory; up to 1 MB true zero-wait-state secondary cache per processor; 64-bit 
memory bus; OpenGL graphics accelerators; 1 or 2 GB Fast SCSI-2 hard disk; 10 Mbits/second Ethernet 
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Jim Ludtke, who did 
the animation for The 
Residents’ Freak 
Show CD, created 
these CG humans for 
the new Residents 
title, Bad Day on the 
Midway. For 
modeling, Ludtke 
uses Macromedia’s 
MacroModel; for 
animation, he uses 
Electric Image’s 
Electriclmage. 


can lock down only the parent ob- 
ject, which is usually the pelvis. 
That's why characters’ feet slide 
when you re animating, because 
you can only pin down the parent. If 
you look at Freak Show, their feet 
are sliding all over the place. With 
IK, you can pin the feet to the stage 
right where you want them.” 


A Valuable Tool, But... 
Interestingly, though, 
Ludtke nor the Knights have used 


neither 


IK extensively. For Ludtke, it’s a 
matter of timing: Electric Image 
just recently added IK to V2.5 of its 
software (reported to ship this past 
June), and Ludtke says he never 
uses pre-alpha software for pro- 
duction. The Knights are fans of 3D 
Studio from Autodesk (San Rafael, 
CA) and have used the program to 
model and animate humans since 
its initial incarnation (a mindbog- 
gling fact to many an animator). 
However, they haven't used the 
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new IK module to a great extent. 
“We have a line of models that 
work with IK, but for us, it has 
some severe limitations,’ notes 
Knight. “Probably the most limiting 
is the fact that you can't bring two 
different objects into the scene and 
use IK at the same time. So you 
can't see how the two models 
would interact. Maybe we're jaded 
by the fact that we're pretty good 
animators without it, too.” 

Knight and his wife learned 
how to model and animate hu- 
mans from practice, creating hun- 
dreds of joints and then molding 
and experimenting with them. 
“The most critical part is that the 
joint has to be spherical or cylin- 
drical so that it stays in tangent 
with the joint next to it. And the 
pivot point has to be exactly in the 
right position.” 

One tool that Knight finds par- 
ticularly useful is the Track File In- 
sert, introduced with V3.0. This 
tool (which Knight says was added 
at his request) lets you combine an- 
imation clips. “This was very im- 
portant for us,” he notes, “for now, 
when we animate a character 
walking, we can do an animation 
of each foot moving, save them as 
clips, and then insert them at the 
end and make him walk as many 
steps as we want. We have a library 
of characters doing all kinds of 
things that can be put together in 
any order you want.” 

But to Knight, the most signifi- 
cant advancement in 3D Studio— 
the one that “dwarfs everything 


else’—was the opening 
of the architecture to 
IPAS routines, most 
notably, Bones Pro 
from Digimation (St. 
Rose, LA). “This lets us 
create seamless mod- 
els. All of our previous 
models are jointed: 
The lower arm is an 
object; each finger is 
an object. And each joint is pivoted, 
like a doll with rigid parts. [To ani- 
mate] we'd move these jointed 
parts similar to a marionette. We 
believe we have good joint technol- 
ogy, so I don't see the joints a lot. 
But with Bones, we can create a 
one-piece model, put a skeletal 
structure inside of it, and animate 
the structure.” 

Making a model shrug its 
shoulders or arch its back is now 
possible, adds Knight, which 
would be difficult to achieve with 
jointed technology. Bones Pro also 
makes dealing with clothing much 
easier, he says, using a woman in a 
skirt as an example. “Typically, the 
skirt starts off being tight around 
her legs. When she walks, you have 
to morph that skirt so that her legs 
don't break through the skirt. It's a 
difficult process. But with Bones, 
you don't need to do this; the skirt 
is part of the body. So we can cre- 
ate one smooth model of the 
woman in clothes and have the 
bones underneath.” 

Animator Sherer—another long- 
time 3D Studio user—also likes 
Bones Pro, especially since he has 
always worked with one-piece mod- 
els anyway. ‘I've never done a seg- 
mented figure for the simple reason 
that I don't like joints,” says Sherer. 

With an occasional exception, 
most of the animation Sherer cre- 
ates is based on morphs. He 
keyframes the essential parts of the 
gesture and then makes the human 
model morph into itself. “Tt has its 
limits,” notes Sherer. For example, it 
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Thomas and Helene Knight 
use 3D Studio to model and 
animate their CG humans, 
which they create for 
numerous Clients, including 
game companies; they also 
sell libraries of models and 
animated models. The 
Knights’ favorite new tool is 
Digimation’s Bones Pro, 
which lets them create 
seamless models and 
facilitates animation. 


would be difficult to create a com- 


plex animation, such as a dance se- 
quence, using morphs. “But it lets 
us create the fluidity that we like to 
think our sequences have.” 

Like Sherer, Ludtke has his fa- 
vorite tool for animating. For him, 
it’s ElectricImage’s deformation 
fields, which he found himself 
turning to time and again to solve 
problems. Explains Ludtke, “You 
make an arm and hand out of one 
model. Then you put deformation 
fields into the elbows, wrists, and 
fingers, and you can control these 
boxes and make the character 
move. It's a really fun process. Plus, 
ElectricImage lets you see the 
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soundtrack and score while ani- 
mating, so I could create a sort of 
pantomime animation to the 
soundtrack and make the charac- 
ters do all the proper physical 
movements according to what was 
happening.” 

ElectricImage also has rotation 
tools and other animation tools, 
notes Ludtke. “It’s your standard 
hierarchical score-based system. I 
used those tools in some places, 
but I tend to do a lot more deform- 
ing. It's smoother. If you make an 
arm out of two pieces, you will see 
where they connect. But if you're 
using a bend field, you can make 
the arm out of one tube, put a 
bend field in the elbow, and it looks 
more realistic.” 


Capturing Realistic Motion 

Most animators would agree, 
though, that the ultimate tool for 
creating realistic movement is mo- 
tion capture. Says Chanime’s Chan, 
“There is something about charac- 
ters created with motion capture 
that just makes them more real. It's 
the subtleties that you can catch. To 
create those types of subtle move- 
ments is otherwise tedious. I would 
have to move every single segment 


of my character just a little bit.” 

Due to motion capture’s expen- 
sive price tag, not many can afford 
to use it. Gene Bodio and his part- 
ner, Philip LeMarbre, however, got 
to use motion capture on their lat- 
est project, a game entitled 3D 
Baseball for developer Crystal Dy- 
namics (Palo Alto, CA). These two 
have what some animators would 
consider a dream setup. They own 
their own animation firm, PCA, 
which also was contracted by Crys- 
tal Dynamics. Crystal bought Bodio 
and LeMarbre SGIs and Alias soft- 
ware and gave them access to mo- 
tion-capture technology to do their 
animation. 

To create the baseball players, 
Crystal hired BioVision, which has 
an optical-based motion-capture 
facility. And then it hired the San 
Francisco Giants and motion-cap- 
tured the entire team. “Crystal sent 
us the beta, and we designed the 
characters,” says Bodio. “But even 
with the BioVision motion capture, 
there's a lot of tweaking. When 
you're looking at this stuff, you're 
looking at data represented as 
curves. And all of a sudden there's 
this huge spike. So you go to that 
frame and have a look, and the guy 
is standing on his hands. So you 
have to go in and find all of those 
spikes and fix them, which is a 
huge pain. Plus, the data you are 
looking at is incredibly dense. For 
every joint, and there are usually 13 
sensors per person, each is gener- 
ating data times six—xyz rotate and 
xyz translate—and each is at 60 
frames per second. In Alias, it’s a 
mass of yellow and red curves. And 
with the baseball game, at some 
points, there were 18 guys on the 
field. That brings the SGIs to a 
standstill!” 

Nonetheless, Bodio believes that 
motion capture eventually will be- 
come the standard for animating 
humans. “The difference in what 
you can achieve is incredible. The 
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dimensional images. All of the highest quality. 
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design tool for interactive multimedia presenta- 
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Phil Desmarais, artist for Penta-Grafx Productions 
(Montreal, Quebec), also cites the game market as 
having great potential for animators. He uses 3D 
Studio as well as several IPAS routines, including 
Metaballs, Displace, and Bones Pro, to model and 
animate his CG humans. 


characters live when you use mo- 
tion capture. It picks up every- 
thing—breathing, swaying, little 
twitches. If you had to keyframe 
that, forget it.” 

You can see the results in 
Bodio’s work. The characters in 
this game are, in a word, amazing. 
Players kick the dirt while waiting 
for a pitch, take a lead off of bases. 
In fact, when Bodio went to a local 
copier to make a duplicate of his 
tape, the operator was fooled at 
first by the baseball animation, 
thinking he was watching the actu- 
al San Francisco Giants. “You know 
what gave it away? The fact that 
Barry Bonds didn’t choke up on 
his bat,” says Bodio. “Not being a 
baseball fanatic, I didn’t know 
Bonds usually chokes up three, 
four inches before swinging. And I 
had literally just gotten into an ar- 
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gument with Crystal Dynamics 
over that very issue. They said peo- 
ple would pick up on that, and I 
was arguing, ‘who in their right 
mind would recognize that?’ Then 
this [copier] guy says he had 
thought it was Barry Bonds—he 
knew Bonds by his stance—but he 
couldn't figure out why Bonds 
wasn't choking up. And I thought, 
‘geez, I can't believe this guy picked 
up on that!’ I still can’t believe it— 
it's just incredible. So yeah, I went 
back and did the fix.” 


More Tips 

For those of you who won't be able 
to afford motion capture anytime 
soon, there are other ways to make 
your humans more believable. For 
example, the proper use of lighting 
and shadows will make a huge dif- 
ference in your animation. Says 
Cinesite’s Edwards, “Shadows are 
hugely important to creating real- 
life character animation. They tie 
people to the ground. There are a 
couple of other tricks, too. For ex- 
ample, you can put a twinkling 
light in to draw attention away 
from the model, or you can make a 
scene darker to hide some detail.” 

Sherer, who believes lighting 
and shadows are among the top 
tools for creating realistic humans, 
advises against the use of omnis to 
light a principal subject. “They look 
computer-generated,” he says. “We 
use them only for filling shadows 
or coloring general scenes. I 
think—and this is true of every- 
thing we do—there has to be a 
sense of artistic judgment about 
lighting. You’re not just making 
things look real; you're also con- 
veying the mood that is appropriate 
to the piece.” 

The Knights actually use extreme 
lighting to find the flaws in their 
models. “It’s a tool for us. We'll delib- 
erately use bad lighting to bring out 
the flaws so we can fix them.” 

Then there are those intangible 
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“StudioPro is a dream come true. I never 
thought going from a conceptualized idea 
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ro MacUser 
Viiga = EDITORS’ 


CHOICE 


THUMBS UP 


StudioPro is a trademark of Strata, Inc. All other trademarks are the property of their respective holders. 


Introducing The MultiSyne® Projection Systems 
With Edge-to-Edge, Corner-to-Corner Foeus. 
If something is important enough for you to put on the 
screen, it’s important enough to be in focus. 

With new AceuBeam™ technology — available only from 
NEC -— it will be. No matter where on the sereen it appears. 


Most projectors focus only in the center. That can leave 


much of your image out of focus. AeccuBeam allows you to 
focus MultiSyne projectors across the entire screen, all the 
way into the farthest corners. So details along edges and 


corners are just as accurate as 
MULTISYNC 6PG XTRA 


et. outage they are in the middle of the 
Horizontal sean: 15.0-69.0 kHz 
eS $ seie h 
Lge: screen, giving you sharpness 
Vertical sean: 38-160 Hz : e 
acre es 


and clarity over 100% of your 


1000 Lumens peak light oulpul 


Phir Fes projected image. 
MULTISYNC 9PG XTRA 
(a = 
Horizontal sean: 15.0-100.0 kHz 

—»— images being stable and drift- 
Vertical sean: 38-160 Hz 
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And you can count on those 


cai Lideenk peak Bal ane free courtesy of digital wave 

convergence. This technology 
was invented by NEC to keep your colors accurate and 
eliminate the irritating green and red shadows you get 
around images with other projection systems. 

And you can use our projectors with virtually 
any video and computer source in use today. They are 
compatible with Macintosh® PC and workstation computers, 
as well as all existing 
video standards. 


And, to make things 


casy for you, MultiSyne 


projection systems feature 
intuitive set-up and 
user remote controls, 
and a built-in, on-line menu system that lets you set-up, 
operate and trouble-shoot with the touch of a button. 

All this plus NEC MaultiSyne’s unsurpassed reputation 
for reliability. You can just choose your visuals and relax, 
confident that your message will get through. 


To find out more about the 


projectors that dive you an edge. SEE. HEAR 


just eall 1-800-NEC-INFO. Or. 


AND FEEL THE 


DIFFERENCE?” 


NEC 


to get information sent to you via 


fax, call 1-800-366-0476 and 


request document #67401. 


MultiSyne isa registered trademark and AccuBeam, and See, Hear and Feel the Difference are trademarks of NEC Technologies, Ine. All other trademarks are the property of their respective owners. 
©1995 NEC Technologies. Ine. 


Key #64418. 


CIRCLE 26 ON INFORMATION CARD 


“tools’—tools that everyone pos- 


sesses but forgets to use: observa- 
tion and patience. Says Athanas, 
“We looked hard at how people are 
doing things. We'd look at people, 
try to animate a gesture, and then 
go back and analyze it, trying to fig- 
ure out what's wrong. We'd say, 
‘OK, he’s moving this way to walk, 
but people are doing this.’ ” 

Knight says he and his wife con- 
stantly are observing humans in 
motion. “We sit in restaurants, on 
park benches, and we watch peo- 
ple. When we first made charac- 
ters walk, they pranced around: 
We'd make them lift their feet 6 to 
12 inches off the ground when tak- 
ing a step, and we'd have them 


Gene Bodio and partner 
Philip LeMarbre used 
motion capture and 
Alias software to create 
the realistic movement 
of the ball players in the 
Crystal Dynamics game 
3D Baseball. 


wildly swinging their arms. But 
really, how often have you tripped 
on the rug or the sidewalk? The 
fact is, you barely bring your leg off 
the ground when you walk.” 

The ability to observe and then 
the willingness to try, over and 
over, to emulate those motions 
can contribute greatly to realism, 
note animators. Yes, the tools are 
more powerful than ever, they 
note, but it’s still the artist who 
masters them—and that takes 
time. Says Knight, “Really, our se- 
cret to success is patience. We're 
willing to spend hours, days, 
minutely tweaking one section of 
a model. Most people want in- 
stant results.” G6 


AcuModels: 
3D models with 


added dimension 


After a long flight on a Boeing 707, the 
young, well-dressed businessman looks 
forward to a meal with his wife in their 
newly decorated dining room. Wait. 
Instead, let's have a fashionably dressed 
woman drive up to her Colonial mansion 
in her Ferrari. Or, even better... 


Any way you want to tell the story, you can 
with Acuris AcuModel™ Libraries. Our 
libraries include all the elements you need to 
construct complete 3D scenes. And because 
we've built in our AcuView technology, 
these scenes take on a whole new dimension. 
With AcuView, you no longer have to guess 
how the models will look. Just call up a 
scene animation or interactively view any 
object from that scene in real-time. Since all 
AcuModels include hierarchial links and 
texture maps, you can easily edit them once 
inside your favorite 3D software tool. 


Every library contains hundreds of models 
and elements, all at one low price. Get the 
libraries with our added dimensions today. 


> 
"When the production 
designers of the films 
The Specialist and 
Batman Forever 
demanded fast turn 
around and awesome apeall 
quality, [knew that o<) 
I could rely on ae 
Acuris.” fe 


AcuModels: 

Humans and 
OL : 
Characters 


-Brian Callier, 
Special Effects 
3D Animator, ish RE ' ee 
Monsour Electronics (1) SS RR 


Supported platforms: Windows, SGI, and Macintosh. 
Supported formats: 3DS, COB, DWG, DXF (2 types), OBJ, IV, and more. 


To order AcuModel Libraries: 
65 10874 
1-800-OK-ACURIS 
tel * (415) 329-1920 
fax *(415) 329-1928 
email * 3dmodels@acuris.com 
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PRINT 


Digital Color Printer 


Mavigraph 


“Da8800 


Sony Business and Professional Products Group, 3 Paragon Drive, Montvale, NJ 07645-1735. ©1995 Sony Electronics Inc. Reproduction in whole or in part without 


EVERY PRINT SAYS 


Digital Color Printer UP-DI500CN 


A THOUSAND WORDS. 


M A 44 - S U ii, i Color Video Printer UP-5500 


THEY’ RE ONES YOU 


WANT TO HEAR, Color Video Printer UP-7200 


You're human. You worry about your image. Especially when someone 
else puts a magnifying glass to it. Who wouldn’t? Well, someone with a 
digital printer from Sony’s new line. Each one provides bright, beautiful color 
Output that shines under such scrutiny. 

Our state of the art, dye-sublimation technology delivers photo- ce aa eh id Gea 


realistic quality, print after print. But superior resolution is only part of the 


picture. Sony digital printers are also among the fastest on the market— 


as quick as 30 seconds @ 300 dpi. And among the most versatile, as well. 
So whether you’re Macintosh® or PC-based, working in SCSI, PostScript? 
or Adobe® Photoshop,” you’ll find one compatible with your needs. 

With output this realistic, the work you do will speak for itself. ns ON Y 
For more information, call Sony Electronic Photography Division at 


|-800-472-SONY ext. WORDS. 


written permission is prohibited. All rights reserved. Sony is a trademark of Sony. All products are registered trademarks of their respective companies. 


Electric Image, Inc. has just introduced Electriclmage™ Animation System Version 
2.5, a stunning new upgrade from the people who created the “you can’t do that 
on a Mac®!” 3D Rendering and Animation Powerhouse. True 3D Inverse Kinematics 
(core level, not an add on), extremely sophisticated network rendering (for Macs, 
Power Macs,” and Silicon Graphics“ computers), volume shadows (for incredible 
Light Ray effects in no time), and a multitude of interface improvements all add up 
to an explosive new release! 


Electriclmage earned the reputation of being the fastest software-only per-frame 
renderer anywhere by consistently beating all of the other software renderers on 
all platforms. And we’re talking about scenes containing 50,000+ polys, lights, 
textures shadows, reflections and motion blur, real world scenes, just like the scenes 
you have to render in order to earn a living. 


All of that speed, with fantastic image quality too! Image quality with punchy color 
and top notch, easy on the eyes anti-aliasing. Image quality that is so good, you 
don’t even know that you're watching computer graphics (and isn’t that the way 
it should be?) 


Still need convincing? Instead of paying as much as five to ten times more for some 


Unix-based animation programs* (just to get 20 to 30% more stuff than you're likely 


to use), get Electriclmage, and your favorite modeler and paint program, install it 
on your Power Mac, and start out-rendering those Unix programs! With the money 
you save you can make your company bean counters happy and buy additional 
Electriclmage Rendering Engines for your Silicon Graphics computers and use our 
included network rendering software, Renderama”™ (with its great scheduling, 
resource management, and individual frame to machine allocation), to keep those 


computers making money! CIRCLE 28 ON INFORMATION CARD 


Electriclmage and Renderama are trademarks of Electric Image, Inc. Macintosh is a registered trademark and Power Macintosh 
is a trademark of Apple Computer, Inc. Silicon Graphics is a trademark of Silicon Graphics, Inc. All other trademarks are prop- 
erty of their respective holders. Specifications subject to change without notice. Rendering comparisons made between Power 
Macintosh 8100/100, SGI Indy R4400/150, and Pentium 90 computers, single frame non-distributed renderings only with 
equivalent rendering settings as allowed. *Ever notice how hard it is to really pin those other guys down on pricing? 


Electricimage™ 2.5 Now Featu 


= File Edit Windows Keyfreme Tools Seiec 


APPRENDI SAPD RBA ARON 


() Keep Word Or tentation 
Dereiveted pints © chain. 


So don’t just sit there reading this ad! 
Call 818-577-1627 extension 224 for the 
latest scoop, and start 
saving where it counts— 
The bottom line! 


ectriclmage 


ANIMATION SYSTEM 


For Sales and Dealer Information, 
call: (818) 577-1627 Extension 224 
FAX (818) 577-2426 

Applelink: ELECTRIC.SLS 

Internet: sales@electricimg.com 


B Y ARIELLE 


f you're quick with tricks and 
can model and animate the 
Incredible Hulk beating up 
the Ninja Turtles using as 
few polygons as possible, if 
you enjoy animating hub- 
caps or Coke bottles or pre- 
fer grinding out scenes of the 
monsters that ate Chicago, 
don't worry: The computer 
animation industry has a paycheck 
for you. 

If, on the other hand, you draw 
like da Vinci and cartoon like Dis- 
ney but have little or no computer 
graphics experience, your search 
for a high-tech animation job may 
be daunting. Here's hope: Holly- 
wood studios, game houses, and 
industrial design boutiques claim 
they're begging for artists, model- 
ers, programmers, and skilled 
technicians—and will make un- 
conventional hires and nasty high- 
stakes steals when applicants show 
a record of outstanding fine-arts 
achievements, even in areas out- 
side the computer graphics arena. 

“The industry is desperate for 
Freelance writer Arielle Emmett is 
based in Wallingford, Pennsylvania. 


EMMETT. 


talent,” says Gregory MacNicol, a 
computer animator and owner of 
Gregory MacNicol/Computer 
Graphics (Santa Cruz, CA), a 3D 
computer graphics development 
and production facility. “There are 
times in the industry when there 
isn’t enough work for animators 
and times when studios are desper- 
ate for animators. But there’s al- 
ways a high demand for creativity.” 
At Industrial Light & Magic 
(Venice, CA), a leading US producer 
of special effects and computer ani- 
mation for TV commercials and 
films, the search for top-flight ani- 
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mation talent is international. “It’s* 4 


sink or swim now. The pool of tal- 
ent is limited,” says Ken Maruyama, 
ILM’s digital technologies develop- 
ment manager. “For everything 
from technical directors to anima- 
tors to modelers to computer 
graphics supervisors—and for peo- 
ple in traditional disciplines, such 
as rotoscoping and view painting— 
we recruit from US-based specialty 
colleges and universities that have 
graphics programs, plus we recruit 
from Europe, the UK, France, the 
Orient, and Canada. 

‘Although we prefer people who 


AG 


Whether your field of choice 
nen is TV/feature film, industrial 
a design, or games, certain 
o schools and backgrounds 
are more desirable 


than others 


At New York City’s 
School of Visual Arts 
computer art center, 
students enrolled in 
both undergraduate 
and graduate 
courses learn how to 
apply computer 
animation technology 
to the areas of art 
and design. 


&, % 
have real experience onesthe*com- 


puter, who know its languages and 
how to program [IsM's' people 
need to know shell, Scripting for 


Unix],” he contintes, “we have 
hired artists who have little founda- 
tion or backgrotind in computers 
but are strong#n other areas, such 
as illustration, cel animation, or 
sculpture, and we've taught them 
computer,skills.” Like other large 
and diverse production facilities, 
ILM will take calculated risks on 
ew hires when necessary. “Many 
people can make that leap to com- 
puters, but not everybody,” he says. 
“Some people just can’t adjust. 
We've had a lot of failures.” 


Three Distinct Fields 
Somewhere between rare strokes of 
genius and the daily grind of animat- 
ing monsters or hubcaps, young 
artists and beginning animators 
who have little career experience 
are finding themselves in a brave 
new world. Today, that world is seg- 
menting rapidly—along with job re- 
quirements, skill sets, and artistic 
needs—into three distinct fields: 


TV/film animation, industrial design, 
and gaming. Specialization is almost 
a fact of life from the beginning of a 
young animator’s career. 

For example, TV/film animation 
has become a distinct world of its 
own, with the slickness and intense 
pressure of Hollywood production 
and the requirements of story- 
telling and brilliant use of color, 
movement, and light. That world 
co-exists (some might say in a par- 
allel universe) with industrial de- 
sign, which makes surfaces bright 
and mechanics heart-stopping, 
and which relies on traditional 
high-end animation techniques, 
such as single frames, exploded 
views, and ray tracing. Finally, 
shoot-’em-up games and interac- 
tive entertainment represent the 
highest areas of growth and oppor- 
tunity for new talent. 

“The differences in all three 
fields are dramatic,” says MacNicol. 
“In games, for example, animators 
must rely on speed and trickery. 
They must have insight into the 
mechanics of the game. They can't 
use too many polygons. There are 


_ To get into a top-flight school such as Sheridan 

~ College (Oakville, Ontario, Canada), applicants 
need drive, talent, and an extraordinarily promising 
traditional portfolio, according to Robin King, 
Sheridan's chair of media and communications. 
“What we look for is not necessarily any 
accomplishment in computing technology, but 
Strong evidence of talent in other areas of visual 
arts, such as illustration. Our preference is for 
people who know characterization and 


_ Storyboarding,” he says. 


The school offers a traditional three-year Canadian 
degree in visual arts and a special three-year 
undergraduate program in cel animation, which 
invites 250 students to participate. Like many other 
art schools, Sheridan stresses fundamentals over 
technology. “Our philosophy has always been to 
concentrate on design, storyboard animation dyna- 
mics, and characterization; these will always remain 
__ the fundamentals of highest quality,” King says. 

Because Sheridan graduates have filled many of 
the major animation jobs in Hollywood studios, the 
school is a hotbed for recruitment. Steve Williams, 
for example, the head of Industrial Light & Magic, 
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‘Sheridan College: A Hot School 


trained in cel animation at Sheridan. Bill Matthews, a 
senior recruiter at Disney, is also a Sheridan 
graduate. Last month the school entertained visitors 
from Time Warner, DreamWorks SKG, ILM, and 
Disney, to name a few. The academic program is so 
successful that it has been subcontracted to a school 
in Ireland. King does not rule out the possibility of 
other cooperative deals and franchises to help jump- 
Start programs elsewhere. 

Interestingly, Sheridan offers two separate 
computer graphics and computer animation 
programs as a post-graduate experience for the 
serious (and lucky) few. Eight months of intensive 
training is the result. Who is getting into these 
programs? “Illustrators, architects, graphic 
designers, and, in some cases, fine artists,” King 
says. We're looking for a creative mix of people. 

“The most important thing for companies seeking 
animators is to look for those who can take inanimate 
objects and give them real character,” King 
concludes. “Our people must understand the media 
and the role of technique within the broader area of 
commercial production. Technology is only part of 
the issue. The real issue is content. ”—AE 


a lot of tricks required to move 
things quickly, to create illusions in 
low resolution and color count 
using simplified hardware. 

“By contrast, industrial design 
animation is typically in high reso- 
lution—1000x1000 pixels at least— 
and tries to convey as realistically 
as possible what a design looks 
like. You don't limit your polygons,” 
MacNicol observes. “Most industri- 
al design jobs don't require com- 
plicated animation,” adds David 
Roznowski, a spokesperson for 
CDI Computer Services Inc. (Troy, 
MI), an industrial design and ani- 
mation firm with big automaker 
accounts, including the Chrysler 
dealer network. “You're asked to 
produce more single frames for 
clients, more single images, — 
turntable-style [spin around] and 
exploded-view animations. That 
contrasts with games, which rely 
more on character animation 
that’s short and repetitive,” he says. 

The third category, TV/film ani- 
mation, is more closely aligned to 
gaming than industrial design, 
Roznowski suggests. “TV/film ani- 
mation also uses character anima- 
tion and logos, but I see no limita- 
tions in design,” he says. One 
distinguishing feature of “animated 
entertainment’ is its emphasis on a 
story well told. For instance, says 
MacNicol, in many 30-second com- 
mercials “animators combine live 
action with animation; they study 
documentaries and video and take 
film or advertising courses. From 
the beginning, they must under- 
stand the process of story telling— 
humor, anticipation, the beginnings 
and endings of stories. They must 
learn how each image is used to 
sort the overall process of the story.” 

A few years ago, getting a foot in 
the door was easier than it is today. 
‘Just about all an art student had to 
do was boot up the computer to 
get a job,” notes Tim Forcade, pres- 
ident of Forcade & Associates 


(Lawrence, KS; Evanston, IL), a 
graphics and animation produc- 
tion company. “Today, though, it’s a 
much more level playing field. 
Everyone uses the tools now. The 
emphasis is shifting away from the 
tools and back to the artistic expe- 
rience of using them.” 

In addition, “TV/film animation 
is becoming extremely competitive 
and hard to make money in,” says 
Michael Limber, chief of opera- 
tions and director of production 
for Angel Studios (Carlsbad, CA), a 
company that has_ recently 
switched from focusing on TV ani- 
mation to games and interactive 
entertainment. “Games are explod- 
ing,” he adds. 

“The gaming industry is now 
bigger than the entire film and 
video industry combined. And 
everyone in games is really short of 
animators,” adds Tom Reyburn, a 
marketing communications man- 
ager at Wavefront Technologies 
(Santa Barbara, CA), whose busi- 
ness is now 25% gaming. “Many of 
the games houses are pirating ani- 
mators away from post-production 
facilities and film and video studios. 
The games companies can afford to 
offer incredible salaries to young 
animators. An entry-level games 
animator, for example, can make 
from $50,000 to $70,000 a year.” 

Some industry experts worry 
that big-time games companies are 
actually high-end sweatshops, forc- 
ing young animators to specialize in 
only one type of skill set and repeat 
it day after day. “Some people ani- 
mate monsters or burning build- 
ings all day long,” says Evan Hirsch, 
president of Acme Animotion 
Group (Hoboken, NJ), a firm spe- 
cializing in providing 3D design and 
support for industrial design and 
animations. “It reminds me of the 
old-fashioned industrial design 
firms where people drew hubcaps 
all day long.” Others, however, be- 
lieve gaming can represent real op- 


portunity. For example, Angel Stu- 
dios’ Limber says his company re- 
quires people from many different 
backgrounds—some with training 
in animation and many with strong 
software and artificial intelligence 
skills. “We need everything from 
artists who can conceptualize 3D 
objects in beautiful color to model- 
ers to programmers to lighting peo- 
ple. Our strongest employees, in 
fact, can bridge the gap between art 
and technology: They can discuss 
aesthetics and implement their 
ideas technically,” he says. 


Academic Background 

Virtually every source interviewed 
for this story argued that a young 
animator requires an extraordinar- 
ily well-rounded education—both 
artistic and humanistic. On the 
artistic side, Hirsch says that a clas- 
sic fine-arts background is more 
desirable than a few technical 
courses in computer graphics. “Be- 
fore I see the flesh and the cash, I 
want to see the basics—sketching, 
portfolio examples that show me 
how the student thinks and under- 
stands light, form, and function. I 
don't want to see a lot of slick com- 
puter graphics that don’t show me 
anything; I’m after good funda- 


Seed skills. oe a ee - 
“The. ideal ‘student ‘has a ae 


grounding intbasics s such as sketch: _ 


ing, modeling, painting, rendering, _ 
design, story, dévelopment, use of | 


color and light—plus at least : some 
knowledge and Lexperience c of pro-— 


gramming [Unix knowledge and | 


shell-scripting knowledge of soft- 


ware like Wavefront anid Alias are 
desirable] and use of graphi S 
ware tools,” ILM’s Maruyama af- 
firms. David B. Fisher, a manager of 


ysoft- 


training and demonstration. at 


Wavefront, argues for classic liberal 
arts: “If a student wants a career in 
animation, I’d recommend going to 
an art institute, reading literature, - 
and getting a broader education; 
it’s an enriching thing. Most studios 
are looking for someone who is 
well-rounded and has a good bit of 
time on a [computer graphics] sys- 
tem. You can’t take a class for that. 
What studios really need is time in 
the saddle—only time lets people 
develop deep skills.” 

But which courses to take? And 
which schools? Which approach? 
Animators almost uniformly shy 
away from describing a sequence 
of courses that are necessary, but 
Hirsch argues that young anima- 

tors do best % studying in the 


Some Top Art and Animation Colleges 
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noose # Disk Arral 
hat Will Improve Your image. 


Whatever the imaging application (broadcast, satellite, film/video, post, etc.) and 
whatever your host platform, Ciprico’s disk arrays can make you look better. sa high 
performance SCSI technology, Ciprico disk arrays sustain data transfer rates up to 40 
MB/second per array, allowing users to manipulate images in real time. And as one of the 
best price-to-performance values available today, Ciprico’s disk arrays feature fault-tolerant 
storage in a range of capacities. 

For more information on how you can improve your image with a disk array from 
Ciprico, contact us today. 


In the USA: In Europe: 

2800 Campus Drive 7 Clerewater Place, Lower Way fa 

Plymouth, MN 55441 Newbury, Berkshire RG19 3RF aa See us at 
1 800-727-4669 England Booth #1030 
In MN: (612) 551-4000 (44) 1 635-873666 WL 

Fax: (612) 551-4002 Fax: (44) 1 635-871996 
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“Bauhaus schools’—art institutes 
that teach an aesthetic based on 
“form follows function” (he cites 
the Pratt Institute in New York as 
one of the most outstanding). 
These schools emphasize intensive 
work in color theory, lighting, 
sketching, painting, and design 
skills. After that, some specific 
computer graphics training, in- 
cluding familiarity with 3D model- 
ing, animation, or paint programs, 
may also be desirable. “I’ve yet to 
hire a computer graphics institute 
graduate,” Hirsch says proudly (he 
doesn’t necessarily represent 
mainstream opinion on this point). 
‘A lot of them are so technically ori- 
ented, they would do better in slide 
houses. What I’m really after are 
creative skills.” 

The shortage of good animation 
programs has necessarily created a 
“hot list” of the few desirable 
schools and tactics for getting into 


them. Almost invariably, top 
schools are magnets for leading 
Hollywood studios and corporate 
recruiters ranging from Dream- 
Works to Disney, ILM, and Fox. 
Schools frequently mentioned for 
their strengths in art and anima- 
tion include Pratt Institute, Sheri- 
dan College, Art Center College of 
Design, California Institute of the 


Arts, School of Visual Arts, Ohio 


State University, Minneapolis Col- 
lege of Art & Design, Ringling 
School of Art & Design, Rhode Is- 
land School of Art & Design, and 
Texas A&M. There are several 
other emerging programs (for in- 
stance, the International Academy 
of Merchandising & Design in 
Toronto will introduce an intense 
30-week computer animation pro- 
gram this fall), and competition 


One college that’s 
earned a national 
reputation for its 
computer animation 
program is Ringling 
School of Art & 
Design, in Sarasota, 
Florida, where 
technology is not 
taught separately but, 
rather, is integrated 
into each studio 
course and elective. 


DISNEY FEATURE ANIMATION WILL BE CONDUCTING INTERVIEWS AT 
SIGGRAPH, Los ANGELES ‘95 AT THE WESTIN BONAVENTURE 
IN THE PACIFIC SUITE, FROM MONDAY, AUGUST 7TH THROUGH 
FRIDAY, AUGUST 11TH - 9:00AM TO 6:00PM. PLEASE FEEL FREE TO STOP 
BY ANYTIME WITH YOUR REEL AND RESUME. 


We have positions available for: 


CGI CHARACTER ANIMATORS (Job#16) 


(INCLUDES STOP-MOTION, CLAY & CEL) 


TECHNICAL DIRECTORS (Job#21) 


3D SOFTWARE DEVELOPERS (Job#57) 


& ENGINEERS (Job#58) 
(KNOWLEDGE OF UNIX, C, C++) 


SYSTEMS ADMINISTRATOR (Job#63) 


(gar ISNEp 


Feature Animation 


(KNOWLEDGE OF UNIX OPERATING SYSTEMS & 


2 YEARS EXPERIENCE WITH SGI SYSTEMS) 


CA 91521-4873, Attn: 
(818) 560-8158. Phone (818) 560-8148. EOE. 


Please refer to job number. Walt Disney Co., Feature 
Animation Division, 2100 Riverside Drive, Burbank, 
Human Resources; FAX 


©The Walt Disney Company 


It Takes The World's Most Powerful System 
To Create An Image This Strong. 


Raptor 3 with Alpha 21164; The Ultimate Windows NT Workstation. 


A strong image also creates a powerful message. 
Like the one above that recognized Raptor 3 with Alpha 
21164 as BYTE’s “Best System” of COMDEX/Spring ‘95. 

It's an award we're quite proud 4 
of. Because it confirms what we’ve pLPRa 
been saying all along. Raptor 3 is \ 
the ultimate workstation for graphics, «i° 
multimedia, 3D rendering, animation/ ewer” 
video, CAD/CAM, you name it. 


Look closer and you'll see why. This speedy 
workhorse is over six times faster than a 90MHz 


Pentium system. It’s processor independent, meaning 
you switch CPU's, not computers, when you upgrade. 
And it’s loaded--4 PCI slots, 2 ISA slots, 
twin SCSI ports and 8 SIMM sockets. 

So, like BYTE, single out Raptors © 
with Alpha 21164 as your best system. 
You'll find as we did. It does wonders 
for your image. 


Now Shipping For Under 
$13,000. Call (800)793-3375. 
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Raptor and Raptor 3 are trademarks of DeskStation Technology. All other trademarks are the property of their respective companies. 


can be fierce. 

In fact, most schools have appli- 
cant ratios that far outstrip the 
numbers of available spaces. At 
Sheridan College, for example, one 
of the most highly rated in North 
America, the ratio of applicants to 
seats is more than 10:1, and suc- 
cessful candidates are judged on 
the strength of portfolios (see side- 
bar). Those who survive the gruel- 
ing sieve of competition—the 
school accepts only 250 students 
into its undergraduate three-year 
classical animation program, for 
example—must compete again for 
a separate eight-month post-gradu- 
ate program in computer graphics 
or computer animation. The num- 
ber of successful applicants now 
drops to 25 in each Sheridan class, 
but the school has announced 
plans to double enrollment next 
year when it adds a gaming com- 


Some animators believe that 
students are not tough enough on 
colleges and universities: “They 
should be enormously demanding 
of their teachers, the tools the uni- 
versities provide, and the curricu- 
lum itself,” says Forcade. Many stu- 


mission and underestimate their 


competition, he adds. They don't 
understand the intensity and the 
number of hours, days, and 
months it often takes to turn out a 
quality animation or demo reel. 

“In many cases, schools are very 


At the School of Visual 
Arts, students prepare 
for jobs as animators 
by training ona 
variety of hardware 
and software, from 
the low end to the 
high end. 


ponent to the curriculum. dents over-romanticize their resistant to new media and ways of 


INTRODUCING 
DRAWINGMASTER™" 6008&800 
i DIRECT IMAGING PLOTTERS 
Look sharp. Think fast. 

In business these days, it’s not enough to just 
look good. 

You have to be quick on the uptake, too. 

Consider our new, fully redesigned DrawingMaster 
600 and 800 models, for example. 

Besides significantly enhanced resolution, their 
new MIPS-based controller delivers throughput that’s 
nearly twice as fast as the original DrawingMaster, 15 times 
faster than inkjets.* 

Plus, they come with user-installable option cards 
that handle VPI, EtherNet and additional parallel ports, 
for more connectivity options than any other comparable 
plotter. 

As well as a 170 MB SCSI drive, for faster handling 
of multiple and complex plots. 

To find out more, just see your CalComp dealer, 
or call 800-932-1212, ext 462. 

After all, who says you can’t have both good looks 
and brains? 


TOOLS OF THE TRADE |~~~" 


=>calComp 


A Lockheed Company 


600 & 800 dpi 


65 E-size 
Plots Per Hour’ 


*Based on AutoCAD plot file AD_APO02.PE4 (907 format / 250, 614 bytes) running ona 
SunSparc 2 via the parallel port. Plot courtesy of AutoDesk, Inc. DrawingMaster is a trademark 
of CalComp Inc. © 1994 CalComp Inc. 
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At Silicon Graphics, we truly believe that if 
you can imagine it, you can do it. Our technology 
revolutionizes the process of transforming ideas 
into reality—making it faster, more creative and 
infinitely more inspiring, whatever the application. 

Because we're always striving to push 
technology to its limits, we look for the same 
desire in those who join us. This passion for 
driving the technology forward is something 

. we all share at Silicon Graphics. We seek out 
8 8 the most talented people in the industry who 
I Vr hh rtf L n e L i . 7 share this level of drive. People who thrive in 
a constantly changing environment where the 
technology is evolving so fast, every day is a 
whole new game. 
If you want to create and influence 
the most revolutionary technology in visual 
computing, there’s really only one place — 
Silicon Graphics. 


Software Engineering 
(job Code ADO7) 

3D Graphics 

3D Graphics Systems Software 
Visual Simulation 

Image Processing 

Virtual Reality 

Video Compression 

CAD Walkthrough 

Open GL™ 

GUI Design 

3D Graphics Toolkits 

Virtual Reality Modelling Languages 
Multi-Media Asset Management 
Animation Tools 

Title Mastering 


Hardware Engineering 
(Jjob Code ADO8) 

Graphics ASICs Design 

Video Hardware 

Graphics Board Design 


Applications 


(job Code ADO9) 
Video Post-Production Software 


Virtual Reality/Virtual Prototyping 


Marketing 

(job Code AD 10) 

VR Technology Marketing 
Channel Marketing 
Product Marketing 


- Film/Video/Audio - Software 
- World Wide Web - Manufacturing 
- Education - Virtual Reality 


If you can imagine it, you can do it. 
Here at Silicon Graphics, anything is possible. 


Here’s How to Apply 

To be considered for a specific job, fax your 
resume, identifying position of interest, to (415) 
390-4666. Mail it to us at Silicon Graphics, Inc., 
Professional Staffing, PO. Box 7313, Mountain 
View, CA 94039-7313. Or send your resume 
(ASCII) to resumix@resumix.corp.sgi.com. For 
best results, please use white paper with |2 point 
black font and refrain from using any bold type, 
underlining, italics or fancy typefaces. After we’ve 
had a week to review your qualifications, call 
(415) 390-2200. Principals only. We support and 
value workforce diversity. EEO/AA employer. 
Talk to our recruiting representatives in our 
booth at SIGGRAPH ’95 and see Silicon Surf™ 
on the Web at: http://www.sgi.com. 


. Silicon & Graphics 
Do Lt i Computer Systems 


Silicon Graphics and the Silicon Graphics logo are registered trademarks of Silicon 
Graphics, Inc.All trademarks belong to their respective owners. ©1995, Silicon 
Graphics, Inc.All rights reserved. 
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kind of animation ‘you want to do. 

eéls should be kept to less than 5 
minutes. Show only original work 
you've done ne yourself : 


Networking is Key 

In searching for that first course or 
first job, the idea is to network—lit- 
erally and figuratively—in as many 
ways as possible. “The best sources 
I know of, besides scanning the 
classifieds and periodicals,” Shirk 
continues, “is to follow the news 
groups on the World Wide Web. It's 
a terrific way to stumble across 
things. For instance, there’s a news 
group for Softimage. You can find 
jobs popping up here and there. In 
addition, the ripest area to find em- 
ployment is SIGGRAPH. In the last 
few years, there’s been an explo- 
sion in hiring there.” 

Animators can also resort to 
time-honored techniques to get 
first jobs: among them, volunteer- 
ing to do an internship (many com- 
panies will not pay a salary but will 
pay a stipend and expenses) and 
asking a company’s animation 
department for an information 
interview. “If you’re serious and 
don't spend your time popping too 
much bubble gum, chances are 
someone will give you an opportu- 
nity,” according to one animator. 

Fledgling Don Bluths and Dis- 


“neys can, also assure themselves of 
-one,astonishing fact: In a world 
-otlferwise glutted with talent and 
-aspifation, young, can-do comput- 
er animators who can bend with 


Spansiderad. the times and learn technology 
- tantamount to an audition. “On — “lightning fast are still hard to find. 
oe good demo reel, less i is more,” ad 
. ~~ vises David Shirk, a former free- - 
dance ¢ animator now working’for 
— Softimage. ‘It’s important in the 


“The field is definitely wide open 


Authorized Silicon Graphics 
Independent Hardware Developer 


for people who have highly artistic 
backgrounds,” says Softimage’s 
David Shirk. “The computer is 
really just a tool. We know almost 
anyone can pick up a paint brush 
and make a line. It’s a lot harder 
to pick up a paint brush and make 
apicture.” Qs 


Peripheral 
Vision in 

the Eye of 
the Storm. 


It’s your brainstorm. See it with 
LEGASYS peripherals — storage 
and memory upgrades for UNIX 
workstations including Silicon 
Graphics and Hewlett-Packard. 
With superior service, faster 
delivery, extensive product 
testing and a warranty program, 
LEGASYS International is the 
peripheral vision of the future. 
Now you can count on your order 
being shipped within 24 hours, 
and all LEGASYS products are 
covered under our exclusive 
48 Hour Exchange Warranty. 
For ordering and product 
information call 1-800-955-4229 
ext. 202 or 303-469-6114, 
fax 303-469-4699, e-mail 


inquire@legasys.com. 


—_ 


LEGASYS 


T Ee R N A T ' oO N A L 


The Peripheral Vision of the Future 


“4 SiliconGraphics 


Computer Systems 
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THE MICRO- 
PROCESSOR 


| ABiography 
Michael S. Malone, Journalist, 
Author and Television Host 


Le MIURUPRULCOOUN 


- The microprocessor, the 

“computer onachip”,isone ~ — 
_ of the most influential products of the benny 

Without it, there would be no personal computers, 

no communications revolution and few of the daily 

miracles in medical care, industry, transportation and 

homelife we’ve come to expect from high technology. 


Now, to celebrate the 25th anniversary of its invention, 
The Microprocessor: A Biography tells the complete story 
| ofthis amazing for the first time. Tech-nology neophytes 
will find in this book the most understandable expla- 
nation ever written about how microprocessors are 
made and how they work, and industry veterans will 
find they have a new reference source for their careers. 


This book is much more than a book about electron- 
ics. It is, in fact, an exciting, and incisive, adventure 
story about extraordinary people and the legendary 

— companies they built. It is a story of huge successes 

_ and devastating failures, bitter rivalries and enduring 
partnerships, hubris, genius and staggering wealth. 


1995/approx. 350 pages/Hardcover/$29.95 
ISBN 0-387-94342-0 


¢ Call TOLL-FREE 1-800-777-4643. 
(NJ call 201-348-4033). 8:30 am-5:30 pm EST 
¢ Online: Via e-mail (info@telospub.com) or our 
Web site (http:/Avww.telospub.com/) 


THE DATA 
HANDBOOK 


2nd Edition 


Brand Fortner, EOS Project, 
Goddard NASA Space Center, 
Maryland 

The author’s experience in 
working with large amounts of ‘nied data 
provided the underpinnings for this work, originally 
published by Spyglass, Inc. in 1992. The second 
edition contains updated and corrected materials, 
and includes 100 pages of new material 

in Part IV on Data Formats. 


The approach to the Handbook is straightforward, 
and very clearly written. Five case studies are 
weaved into the fabric of the book and the material 
is presented in small sections so as not to confuse 
the reader and more gently explain the mysteries 

of manipulating data on the computer. An extensive 
glossary is included in the book. 


A structured array of data sets will be available 
online via the TELOS web site which will provide 
users with direct access to information they might 
need in working through the book. 


1995/360 pages/Hardcover/$39.95/ISBN 0-387-94505-9 
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¢ Visit your local technical bookstore. 


(Please mention reference #8552 when ordering. ): 


*CA, IL, MA, NJ, NY, PA, TX, VA, and VT residents add sales tax. Canadian residents add 7% GST. 
For shipping & handling, add $3.00 for the first product, $1.00 for each additional item. 
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e Write to: Springer-Verlag New York, Inc., TELOS Dept. 
#8552, PO Box 2485, Secaucus, NJ 07096-2485*. 


UNDERSTANDING 
IMAGES 


Finding Meaning 
in Digital imagery 


Frances T. Marchese, Editor, Pace 
University, New York City 


be 


The explosive use of computers as 
visualization and expression tools presents significant 
new challenges to all communicators. This broad- 
ranging, cross-disciplinary collection of fourteen 
exciting and readable materials is as diverse in content 
as “Lipstick on the Bulldog” (product design) and 
“Masaccio’s Bag of Tricks” (3D graphics and Renaissance 
art), to “Is Alligator Skin More Wrinkled Than Tree 
Bark?” (visual textures) and “Crossroads in Virtual 
Reality” (philosophy of virtual worlds). 


The theme of the 1993 conference held at Pace 
University in New York City was: how do we under- 
stand the complicated, interdisciplinary world of 
electronic imagery, and what are the means and 
techniques we employ to visually convey these images 
to others? These presentations not only pinpoint 
interesting and complex issues confronting “ig 
researchers and practitioners, but they also define the 
problem domains and offer future solution strategies. 


1995/328 pages/Hardcover/$49.95/ISBN 0-387-94148-7 
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of Natural 
- Phenomen 


by Robert S. Wolff, Ne Computer, . 
_Inc., Pasadena, California and = 


Larry Yaeger, Apple Computer, Inc., Guertin, fornia : : 7 : 
Forewords by David Nagel of Apple Computer, Inc,and 
der nee anal oe Sec a “a 


The book contains ati ‘tndaiins while the | a 
CD-ROM includes more than 100 QuickTime; ani ati 
covering a wide range of visualization applications, al 
with explanations of the various phenomena depicted. 
The book and CD are integrated = the Use ofan 


‘supply users with a broad range of visualization exam 
VNP is structured so users do not have to access the 
r 10 take advantage of the book's content 


Digital Tools 


for Collaborative Engineering 


roduct development has always been 
a collaborative effort consisting of 
many, some would say too many, 
meetings. The conventional wisdom 
about concurrent engineering is that 
all members of a product development team— 
designers, engineers, even supplier and 
customer representatives—should be “co- 
located” in the same building to facilitate 
frequent interaction. The better the 
communication, so the theory goes, the better 
the product. 

While no one would argue with that, the part 
about co-location has always been difficult. 
Especially in larger companies, members of a 
product development team can be thousands of 
miles apart. Until recently, 
working together meant 
keeping the phone lines 
humming with faxes, the 
network buzzing with e-mail, 
and the overnight mail 
services scrambling. And, 
periodically, packing up 
drawings and traveling. This 
process, especially the travel, 
is a huge waste of time that 
slows the development cycle. 

Traditional CAD suppliers 
have not ignored the issue of 
collaboration, but their efforts 
have focused more on 
managing data (through PDM 
tools) and engineering change 


The cutting edge in collaborative 
engineering tools is probably best 
defined by the C-3D system from GTE 
Government Systems, which 
combines video conferencing 
technology with stereoscopic 
graphics displays. (Transmission 
model courtesy of FIAT) 


Forget flying, 
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“virtual” design 
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(through redlining and markup tools) than 
meetings. “Our view of collaborative engineering 
has so far centered on data management and 
control, not coordinating human-to-human 
communication,” says Jon Pittman, manager of 
strategic product planning at SDRC (Milford, 
OH), whose comments are representative of 
other CAD vendors as well. 
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With Look-in+ from 
C-TAD Systems, 
engineers in remote 
locations using 
different CAD systems 
can simultaneously 
view and manipulate 
3D CAD data. 


But technology that facilitates 
human-to-human interaction is 
out there—the product of the 
explosive growth of multimedia 
tools for computers. Desktop 
video-conferencing systems let 
people have meetings while 
sitting at their PCs or 
workstations. Document review and application- 
sharing tools let people at different computers view 
an image simultaneously, with one or more of them 
marking it up as the others observe. This 
technology, available from workstation vendors 
and third-party suppliers, has the potential to 
shorten the design cycle by replacing travel and 
various forms of mail with virtual design reviews. 
And in the last few years, it has become available 
to manufacturing companies in a form that targets 
their particular needs. 

SO far it is mostly the bigger companies that are 
implementing any sort of multimedia approach to 
collaborative engineering. One reason for this is 
that some of these tools, especially video 
conferencing, demand a substantial 
communications infrastructure beyond the basic 
LAN most companies now have in place. But 
Bruce Jenkins, vice president of Daratech Inc. 
(Cambridge, MA), believes we'll see more 
companies collaborating digitally. “Every piece of 
e-mail and the wide acceptance of tools like 
redlining packages indicate the need for tools that 
support collaboration,” Jenkins says. “Their use is 
bound to increase as they become more tightly 
integrated with CAD.” 


To get a handle on the digital tools now 
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available for 
collaborative 
engineering, it helps to 
divide them into two 
broad categories: tools 
for real-time use, such 
as conferencing 
systems, vs. “store- 
and-forward” tools that 
use multimedia to 
annotate a drawing 
which is later passed 
to others for review. 

Imagine conducting 
a design review during 
which the participants 
don't leave their 
offices. As ina 
traditional review, they 
all look at a design, 
make suggestions, and decide what needs to be 
done next. But instead of looking at drawings 
spread out on a table, each participant sees the 
design on his or her own computer screen. 

There are three types of tools that permit this 
sort of virtual design review: document 
conferencing, application conferencing, and 
video conferencing. A virtual design review may 
tap one or more types. : 


Currently, document conferencing is the most 
widely supported and most widely implemented 
of the three forms of conferencing. Document 
conferencing, which is also referred to as CAD 
conferencing and whiteboard conferencing, lets 
people in various locations simultaneously view 
a CAD model. Most document conferencing 
systems are democratic, in that they support 
nearly all CAD systems through either direct 
translators or neutral file formats such as IGES 
and DXF. 

During a document conference, all 
participants have the opportunity to mark up the 
model if they want. Similar to redlining 
packages, document conferencing systems 
provide easy-to-use mark-up tools tailored to the 
needs of people who have not had CAD 
training—engineering managers, for instance, or 
perhaps someone from purchasing. In fact, 
document conferencing systems are quite 
similar to redlining packages, except that with 
document conferencing, the reviewers look at 
the design simultaneously. In document 


Contributing editor Caren D. Potter is based in McKinleyville, 


California. 


conferencing, if participants want to talk to each 
other, they do so using an ordinary telephone. 

The term “whiteboard conferencing” is often 
used interchangeably with document 
conferencing because these systems use the 
metaphor of the whiteboard to indicate where a 
model resides during the conference. A user 
places the CAD model on the software’s 
whiteboard similar to mounting a drawing on a 
real whiteboard. The various document 
conferencing systems are distinguished from 
each other by the kind of image they allow on 
the whiteboard and by the sort of image 
manipulation they permit. 

Some document conferencing systems have 
whiteboards that support 2D bit-mapped 
images, while others display 3D models. You 
can zoom in on a 2D image, but a 3D model can 
also be rotated, panned, even dissected and 
interrogated for dimensions. While a 3D model 
with more manipulation options sounds better, it 
also increases the demand on the 
communications pipeline, so each type of 
whiteboard has its place and target market. 

FutureLabs Inc. (Los Altos, CA), for example, 
targets the more price-sensitive end of the 
market with its PC-based product TALKShow 
CAD Edition. Introduced at last year’s AutoFACT, 
this system lets a user paste a 2D bit-mapped 
image and then offers only a limited manipulation 
capability—namely, the ability 
to mark up the image and 
zoom in on it. “Most of our 
customers are using a 
common modem, often from 
a hotel room, and not many 
hotel rooms have an ISDN 
line,” says John Chua, 
FutureLabs president. 
“Rotating a 3D model is a lot 
of bits to send across. We are 
not ready to do that until we 
have satisfactory 
performance.” 

The whiteboard in Hewlett- 
Packard’s (Chelmsford, MA) 
MPower multimedia 
conferencing system also 
supports only a 2D bit- 
mapped image, but knowing 
that some of its customers 
want to work with 3D models, 
the company has teamed with 
Spectragraphics Corp. (San 
Diego) to provide a 
whiteboard that supports 3D 
models. (Spectragraphics 


also supplies an application 
conferencing system which is discussed 
below.) 

Cimlinc Inc.’s (Itasca, IL) Linkage 
Concurrent Engineering and C-TAD Systems 
Inc.’s (Ann Arbor, Ml) Look-In+ conferencing 
systems both incorporate 3D whiteboard 
capability. C-TAD prefers the term “CAD 
conferencing” to “document conferencing,” 
feeling that “document” refers to the old days of 
engineering when hard-copy documents were 
more prevalent than CAD “data.” This company 
has given its conferencing system a nice user 
interface that lets even the most novice 
computer user manipulate a 3D model. The 
tools resemble those you'd find in a flight 
simulator. “If you can’t play a video game, you 
can’t use our software,” jokes Brian Kuttner, 
president of C-TAD. 

The 3D whiteboard capability in Silicon 
Graphics’ (Mountain View, CA) InPerson 
conferencing system is similar to others in that it 
lets conference participants view and manipulate 
a 3D model. But this product differs slightly from 
other conferencing systems in that it requires 
that a CAD model must first be 
converted to SGI’s Open Inventor 
file format. Once converted to this 
format, a model can then be used 
on the whiteboard or in conjunction 


Hewlett-Packard 
workstations can come 
bundled with mark-up and 
video conferencing 
capabilities. 
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with a number of other 
collaborative tools from SGI. 
The Open Inventor format is 
supported by many of the major CAD 
vendors who have developed direct 
translators to convert their CAD files to 
this format. (Most vendors without a direct 
Open Inventor translator mention future plans 
to introduce one.) Ron Close, manager of 
technical marketing at EDS Unigraphics (St. 
Louis), sees his company’s support for Open 
Inventor as a key part of its support for 
collaborative engineering, not just now but in the 
future as well. 

“One advantage of SGI’s Inventor format is 
that the World Wide Web has adopted VRML 
[Virtual Reality Modeling Language], which is a 
subset of Inventor. Pretty soon you will be able 
to do things with Inventor models on the Web,” 
Close says. “For example, instead of just having 
video and pictures and text on a home page, 
you'll be able to place Inventor 3D models on 
the screen. If a supplier has developed a 
prototype he wants to share with a customer, he 
could place it on the Web, and at his 
convenience, the customer could access it, spin 


it around, and read 
Matra Datavision is specifications.” 
providing strong 
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to document conferencing. Participants in an 
application conference simultaneously view a 
model from their workstations, mark it up, and if 
they want to talk to each other, they’re most 
likely to do so over the telephone. 

The key difference between the two forms of 
conferencing Is that in a document conference, 
a CAD model is pulled from a CAD system and 
placed on a whiteboard. In an application 
conference, the participants see the model 
within the application that created it. If they are 
reviewing a Pro/Engineer model, for example, 
they see Pro/Engineer running on all their 
screens (even on the screens of individuals who 
do not have a Pro/Engineer license). If they do 
anything to the model, they do so with the tools 
supplied by Pro/Engineer. 

The potential drawback to this approach is 
that people who are not CAD users will not be 
able to manipulate or mark up the model. But 
most application conferencing systems include a 
whiteboard so that at any point in the 
conference, the CAD model can be pasted to 
the whiteboard and marked up or moved by the 
“CAD novices” with the easy-to-use tools. 

There are several benefits to application 
conferencing. Conference participants have 
access to all the power of the application— 
which, in addition to CAD, could be any X- 
compliant application such as a spreadsheet, 
MRP system, publishing program, and so on. 
This lets them get more done in a design review. 
They can not only 
suggest changes to a 
model, for instance, but 
actually implement them 
while everyone watches. 
Another benefit is 
economic. A person with 
an infrequent need to 
use a particular 
application can be 
periodically connected 
to a conference running 
that application. 

“The fact that not 
everyone has to own the 
application is critical in 
application 
conferencing,” says 
Steven Woodward, 
manager of corporate 
communications at 
Spectragraphics. “Some 
CAD licenses cost more 
than $30,000. For 
someone who needs to 


“Unigraphics investment in the 
underlying geometry structure 
appears to have paid off hand- 


somely. 
TechniCom, November 1994 


Unigraphics V10.4—"This software 1s 
so complete, it is hard to find anything 
lacking with it. We could not help 

but give it very high scores in all 


categories. 
Computer Aided Engineering, March 1995 
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Image rendered using UG/PhiB 


Expect pure speed in modeling and ultimate handling on the tightest of 
curves and surfaces. The Unigraphics Hybrid Modeler attacks complex 
design challenges with a powerful new modeling architecture that 
provides a choice of solid, surface, wireframe and feature-based 
parametric modeling. Geometry from other CAD/CAM/CAE systems 
can be quickly edited and parameterized, making it easy to shift into 
high gear when communicating with suppliers and partners. 
Assemblies of more than 1,000 parts can be readily manipulated. 
Drafting is easy, even intuitive. Unique CAM strengths allow extremely 
complex freeform shapes to be cut with confidence and accuracy. 
There's more—a powerful master model database to ensure a system- 
atic approach from design through manufacture, full associativity for 
easy updating of models and advanced new process automation tech- 
niques that make feature-based machining, digital mockup and virtual 
prototyping a reality. EDS Unigraphics also offers flexible product data 
management tools to support work group through enterprise-wide 
requirements and the expertise to implement, network and optimize 
systems and engineering processes globally. Rediscover the ultimate 


pleasure in engineering—winning designs. 
QD HEWLETT 
PA PACKARD 


Drive EDS Unigraphics software on HP 9000 Series 700 
workstations. For more information, call 314-344-2687. 


EDS 


EDS Unigraphics 


EDS and Unigraphics are registered trademarks of Electronic Data Systems Corporation. Copyright © 1995 EDS. All rights reserved. 


A view of the Mindshare 
collaborative computing 
environment from 
Silicon Graphics. 


see CAD models once a month, it 
makes a lot more sense to bring the 
information into a conference and let 
him see it that way.” 

Both Hewlett-Packard and 

Spectragraphics supply application 
conferencing systems. Hewlett-Packard’s is 
called SharedX, while Spectragraphics’ is called 
TeamConference. Both systems make use of 
the widely supported X Windows system to 
allow a wide range of hardware platforms to 
display the same application. “The advantage of 
SharedX,” says Unigraphics’ Close, “is that you 
can share a Unigraphics session, or any 
software that is X-compliant, with any other 
workstation running X Windows.” This can also 
include PCs running X Windows emulation 
software. 

With Spectragraphics’ TeamConference, only 
one license of the application being conferenced 
is necessary for that session, since all users 
access the license through X Windows system 
functions. Spectragraphics has put some effort 
into tailoring TeamConference to the needs of 
engineers doing design reviews. One of its 
features, something called Record and Playback, 
keeps track of design changes and 
stores them for later recall. 


Video Conferencing 
The third type of conferencing that may 
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be included in a virtual design review is video 
conferencing. Video-capture and transmission tools 
that work with PCs and workstations are not new, 
but their application to engineering still seems to be 
the domain of the early adopters. This is because 
moving real-time video over an ordinary Ethernet 
LAN is still difficult. Network protocols aren't fast 
enough to keep audio and video in sync, although 
newer protocols such as isochronous Ethernet, fast 
Ethernet, and ATM will eventually provide the higher 
bandwidth required for video. Also, since it takes too 
much communication horsepower to transmit the 30 
frames/second we are used to seeing, video 
conferences usually have a sort of jerky quality that 
takes some getting used to—although, as one 
advocate remarked, “It may not look perfect, but it 
beats traveling.” A third drawback, particularly in 
manufacturing companies with lots of different 
hardware, is that most video conferencing systems 
don’t interact with those from other vendors, and few 
work across platforms. 

In addition to a whole host of third-party 
suppliers, some workstation vendors such as 
SGI (within InPerson) and Sun Microsystems 
(Sun ShowMe) have their own video 
conferencing solutions, while others such as 


_ Digital Equipment Corp. and Hewlett-Packard 


offer the ability through a partnership with 
companies such as InSoft Inc. (Mechanicsburg, 
PA). The Indy Cam perched on top of an SGI 
workstation is not such an odd sight anymore, 
and both Hewlett-Packard 
and DEC have plans to 
introduce a similar product 
for their workstations this 
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be as old-fashioned as a 
rotary telephone. According 
to Joe DiNucci, vice 
president of manufacturing 
industries at SGI, “People 
get so excited about this 
technology that they ramp 
up their network 
infrastructure to make sure 
it happens.” 

Perhaps the most effective 
virtual design review is one 
that includes as many media 
as possible: a video 
conference in one window, a 
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CAD application running in another, a whiteboard 
in another. And how about a model floating out 
there in space, to add a touch of virtual reality to 
the virtual meeting? That’s actually possible with a 
product from GTE Government Systems Corp. 
(Needham, MA), called C-3D. 

This system combines computer graphics, 
large-screen video conferencing, and 
stereoscopic technology to display 3D objects 
that appear to float in space. Participants 
wearing polarizing glasses can manipulate the 
object to view it from all angles. C-3D works over 
a network to let meeting participants in various 
locations review designs, teach complicated 
subjects, or work through critical exercises. 

C-3D’s patent-pending design comes out of 
research for the military into the “virtual 
command post.” This concept would allow 
commanders to move around a battlefield, 
maintaining communication by means of a 
head-mounted display system that transported 
them to a distant virtual command post. While 
some of the technologies for the virtual 
command post still need to be developed, the 
current system makes use of commercially 
available, off-the-shelf equipment. 


Multimedia Annotations Attached to Designs 
A different use for multimedia in collaborative 
engineering is in tools that let engineers use 


KAICOMPUTER GRAPHICS WORLD EUGISELES 


audio or video to annotate their designs. Rather 
than just including text or a bill of materials with 
assembly drawings, engineers can use 
multimedia tools to annotate the design with a 
sound bite describing how to maintain the 
product, for example, or a brief video segment 
describing how to set up the machine tool. They 
might also attach another model or a scanned 
photo—anything that would help the recipient 
better understand design intent. 

“Our customers need to capture design intent,” 
says SDRC’s Pittman. “In the past, that was 
done with constraints built into the geometric 
model, showing this line should be parallel to 
that line, for instance. But constraints don’t say 
why the lines should be parallel.” Multimedia 
annotation tools make it possible to say, or show, 
why a product is designed the way it is. 

Multimedia annotation tools differ from real-time 
conferencing tools by operating in what is called 
“store-and-forward” mode. Using the video- and 
audio-capture tools now provided with many 
computers and workstations, one person creates 
an annotated design which is stored and later 
forwarded to other people. The recipient sees 
arrows or other icons at various places in the 
design, which indicate attachments. 

This “not-in-real-time” design review has 
turned out to be surprisingly valuable, according 
to SGI’s DiNucci. “Ford’s expectation was that 
they would mostly be doing real-time 
conferencing [with SGI’s InPerson], but the 
store-and-forward mode in [SGI’s Iris] Annotator 
has been very helpful to them in dealing with 
different time zones and work habits.” 

Several multimedia annotation products are 
available to engineers. In addition to SGI's Iris 
Annotator, there is TeamExchange from 
Spectragraphics, Cimlinc’s Linkage Concurrent 
Engineering (which also does real-time 
document conferencing), and a multimedia 
annotator built into HP’s MPower system. 

Like the real-time conferencing tools, these 
packages can import most CAD models. The 
main difference between the different products 
is how extensively they let you annotate the 
model. For example, most of them support text, 
scanned photos, and audio attachments as well 
as other CAD models, since these do not 
require huge amounts of storage space. But 
support for video varies. Iris Annotator and 
Cimlinc’s Linkage Concurrent Engineering 
support video; HP’s MPower supports only still 
video (a single frame); and TeamExchange does 
not support video now but will in the future, 
according to Spectragraphics marketing director, 
Guri Stark. 


Where CAD Vendors Fit In 

When it comes to multimedia and its relation to 
collaborative engineering, CAD vendors have 
mostly sat on the sidelines. A few 
(Computervision and Intergraph) offer document 
or application conferencing tools, and those that 
don’t (such as SDRC and Parametric 
Technology) have third-party agreements with 
companies like Spectragraphics to provide them. 

Two CAD vendors that are actively pursuing 
the multimedia wave are EDS/Unigraphics and 
Matra Datavision (Andover, MA). 
EDS/Unigraphics does not have multimedia 
products of its own, but recently it did conduct a 
seminar for its customers demonstrating the 
possibilities of tools such as SGI’s InPerson, 
HP’s SharedX, and the World Wide Web. 

As for Matra Datavision, it plans to come out 
with the first CAD system that allows users to 
attach multimedia annotations directly to CAD 
models. Although this capability sounds similar 
to that provided by the multimedia annotation 
tools described above, it is not. Those tools 
combine a CAD model and various attachments 
into a compound document that can be 
transferred over e-mail. The attachments are not 
stored with the CAD geometry, they only 
accompany it on its journey through the review 
cycle. But in Matra’s Euclid Designer, 
attachments are part of the CAD database. 

“CAD documentation 
has been limited to 
lines, text, shaded 
images, and 
photorealistic 
renderings, but the 
fundamental tools for 
capturing audio and 
video are now 
becoming integrated 
with workstations,” 
says Bruce Boes, vice 
president of Matra 
Datavision. “What 
we're trying to do is 
use these tools in the 
context of the overall 
CAD system so that 
audio and video are 
associated with the 
CAD model.” 

Euclid Designer, 
scheduled for release 
early next year, 
addresses the audio 
and video storage 
requirements in two 
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ways. It makes use of standard 

data compression algorithms, and it 
stores them as objects in an object- 
oriented database. “Euclid Designer is 
the only CAD system that truly has an 
object-oriented database under it,” says 
Boes. “That provides efficiency of storage and 
flexibility in how you associate attributes 

with a model.” 

One of the benefits of attaching multimedia 
annotations to the CAD model is the ability to 
fully explain a design. Users of Euclid Designer 
will be able to provide their customers with 
more than the ordinary deliverables of drawings 
and bills of materials. They will be able to 
deliver a CAD file that contains all of that as 
well as sound, photo, and video descriptions of 
the product. The other benefit is that by 
supporting multimedia, Matra is able to 
incorporate audio and video into the Euclid 
Designer documentation. “Instead of just static 
text, and maybe some hypertext for navigation, 
we now have video and audio explanations 
about how to use a given command,” says 
Boes. “We expect this to shorten learning time 
for the system.” 

Multimedia tools probably have more 
applications to engineering than anyone can 
dream of at the moment. Their use is in its 
infancy, and the future possibilities are exciting. Os 
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the CAD marketplace. 
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Long-Distance Collaboration 


TEXAS INSTRUMENTS: 


TeamConference links remote engineers 


t's not uncommon for major corporations to 
operate satellite offices across the country 
and the world. Access to a range of 
communication technologies, such as fax 
machines, electronic mail, and video 
conferencing, facilitates communication among 
a Y.-J O-n-h WEBSTER 
colleagues based at distant sites. Even with such 
high-tech connections, however, large manufacturing 
companies have been hindered by the inability of their 
designers and engineers to collaborate fully with their 
counterparts at remote 
locations without one 
group physically 
traveling to the site of 
the other. The expense 
of this approach, in 
terms of both time and 
money, enhances the 
appeal of a more recent 
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virtual conferencing. 

In a virtual 
conference, engineers 
3 based at two or more 
sites are able to work together on the same design 
without leaving their workstations. Among the 
companies taking advantage of this technology is 
Texas Instruments (TI), which has engineers 
worldwide. The company recently began using 
engineering-collaboration software called 
TeamConference from Spectragraphics Corp. (San 
Diego) to collaborate on things like IC design flows 
and circuit testing. 

A current TI project, in which a design team in 
Houston is working with a team in Dallas to develop 
a new IC design, demonstrates the efficiency of 
virtual conferencing. With the new software 
capabilities, the designers can view IC designs, mark 
them up, annotate them, and otherwise manipulate 
data as if they were sitting together in the same ~ 
room. Because the designers in Houston began 
using the software earlier than the team in Dallas, 
the biggest hurdle the joint group faced at the outset 
was an educational gap, says Dave Kreml, of 
Houston-based Texas Instruments Semiconductor 
Inc. Kreml is a design engineer and team leader on 
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communication medium: 


the new IC design project. 

Even though much of TI’s design work is automated 
with scripts and program flows, says Kreml, and the 
teams make extensive use of automated checkers 
and analysis tools in the design process, the trick is to 
learn how to invoke the tools and flows—an area in 
which the Dallas team needed training. The Houston 
team uses the TeamConference capabilities to 
communicate its standard training information. “The 
software lets us bring up an analysis tool and all look 
at a particular circuit or voltage wave at the same 
time,” Kreml explains. 

Kreml admits there are many obstacles to 
succeeding with a “split-team” approach. A significant 
barrier, he says, is the fact that Kreml’s Houston team 
works on Sun Microsystems SPARCstations while the 
Dallas team works on Hewlett-Packard workstations. 
In addition, each team has been using its own 
combination of design tools. “We spent a good month 
just making sure that both networks have the same 
versions of all the tools. In all, there are maybe 20 to 
30 different tools that we use,” says Kreml. 

Fortunately, by taking advantage of the 
interapplication communication facilities of the X 
Window System, the collaboration software works 
with most Unix-based CAD packages. For the current 
IC design project, Kreml’s team uses Mentor 
Graphics’ GDT tools and Synopsys’ synthesis tool as 
well as some proprietary design tools. 

At Tl, the TeamConference program, running ona 
local workstation, lets a designer access any 
application on the network, which then also runs on 
the local machine. Once a user launches that 
application through TeamConference, the distributed 
computing capabilities of X allow that application to be 
displayed on any other machine running 
TeamConference. 

To initiate a conference, one person launches the 
program and becomes the conference moderator, 
dictating which applications will be used and who will 
participate in the digital meeting (anyone with the 
program installed on his or her workstation can 
potentially be part of the conference). 

Each person selected to participate in a particular 
design meeting will see any program tool, diagram, 
wave flow, or other graphical image that has been 
invoked by the moderator through TeamConference. 

Even when the software retrieves data from 
processor-intensive graphics programs such as 
Mentor Graphics’, its performance is “fairly good,” says 
Kreml, and much of the infrequent delays can be 
blamed on the network rather than on a software 
deficiency. 
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POWERFUL 3D SURFACE 
DRAWING FACILITIES 

The following advanced NURBS 
Surface modeling functions are available: 
¢ Closed/Open Mesh Surface 

¢ Rotational Sweep Surface 

¢ Coons Patch Surface 

e Blend Surface 

e Linear Sweep Surface 

e Ruled Surface 

e Loft Surface 

e Extrude Surface 


ENHANCED USABILITY 

Industry experts have called XCAD “simplicity 
itself to use,” and Version 3.0 raises usability to 
new heights. Command Manager allows users 
familiar with AutoCAD®, Generic CADD®, or 
MicroStation® to use keyboard commands from 
these programs to create XCAD drawings. 
Customizable Toolbox and Menu let you tailor 
the XCAD interface to your specific requirements, 
and new Macro capabilities streamline often- 
repeated tasks. 


XCAD DEVELOPMENT SYSTEM 

The XCAD Development System (XDS) is a 

comprehensive development tool that adds a 

whole new level of power and flexibility to 

XCAD. It enables you to: 

¢ create your own commands in the full- 
featured XCAD Development Language (XDL) 

e add your commands to the Pull-down 
menus 

create icons for your commands and add 
them to the Toolbox 

e incorporate your own C programs into XCAD. 

XDS is simple to use; you do not have to be an 


accomplished programmer to learn how to create your own 


commands. 
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Integrated 2D/3D CAD Software for Windows 


Software in the World 


_ What the Experts Say About XCAD 
_ “XCAD - the new low-cost surfacing 
product everyone was talking about 
[at the A/E/C ’94 Show].” 

CADENCE 


“One fantastic feature of XCAD is 
| its full stable of NURBS surface 
__ tools, not commonly found in 
_ such an inexpensive package.” 
q Computer Graphics World 


‘T was able to create 3D 
drawings, rotate, invert and 
change them, and I didn't 

have to go out for coffee 
between screen redrawings.”’ 
q PC Week 


“Best New CAD Software, 
XCAD, from Xitron.” 
CADD Times 


“One of the most exciting products to 
NI =z} come to the market that CADD has ever 
reviewed. ” 
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“What makes XCAD special is its ability to 
create complex 3D entities with surfaces.” 
Computer Aided Engineering 


For sales and product information, call Xitron Software 
Corporation at 

Information is also available on the Xitron BBS at 
513-481-8919. 
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Of all the TeamConference features, Kreml’s group 
uses the program's whiteboard most frequently. 
Usually, Kreml brings up a design and defines an area 
he wants to share. After importing that portion of an 
image into TeamConference, the whiteboard feature 
lets him mark up the design to show voltage limits or 
other product characteristics. A Conference Talk utility 
lets him type messages to all or selected participants, 
while he is showing them a design. A telepointer lets 
all of the participants draw on or highlight parts of 
images. 

Another time-saving feature is the program’s 
problem-solving and IC design debugging. If 
designers in Dallas have trouble using a particular 
software tool, they can quickly and graphically 
demonstrate what is happening on their workstation 
screen. Previously, the designer had to send a text- 
based error message over e-mail. 

In addition to virtual conferencing, frequent e-mail 
use, and faxing, Kreml’s team has begun using 
Mosaic and the World Wide Web to share information. 
By setting up a Web page for an IC design project, 
which can contain design specifications and other 
information, people in Dallas can retrieve the page 
and read the data. 


FORD MOTOR COMPANY: 


SGI’s InPerson speeds car design process 


t the Ford Motor Company, car design is an 

iterative process that typically depends on the 
collaboration of remote designers. Until recently, 
communication among the various engineering teams 
was facilitated via travel between sites, telephone 
conversations, or satellite-assisted video conferencing, 
all of which have pitfalls. 

Working together recently got easier for Ford 
engineers, thanks to Silicon Graphics Inc.’s InPerson 
program, which combines a video link with data 
exchange capabilities and lets users stay in touch with 
each other during the design process, even if they’re 
situated in different hemispheres. 

The package has won devotees at Ford’s Global 
Design Center in Dearborn, Michigan. The facility 
designs all of an automobile’s interior and exterior 
surfaces, including trim, panels, sheet-metal shapes, 
and interior controls. Designers work on SGI’s Onyx 
and Indigo? Extreme workstations running a range of 
software, including Ford’s proprietary Product Design 
Graphics System (PDGS) as well as Parametric 
Technology Corp.’s Conceptual Design and Rendering 
Software (CDRS) and Pro/Engineer, Alias Studio- 
Paint, and Control Data Systems’ Surf. “InPerson is 
essentially a way of communicating with members of 
the design or engineering teams, which are in various 
locations worldwide,” says Giuseppe Delena, chief 
engineer at the facility. 
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Users launch InPerson by clicking on its icon, which 
brings up a directory containing the names and 
locations of people who have the software loaded on 
their workstations. Call recipients see InPerson’s 
telephone icon jiggle onscreen, and if audio is 
activated, they’ll hear the phone icon ring. To 
collaborate on a design, selected users click on an 
icon to open a main window containing a menu 
structure and two subwindows. The subwindows 
contain the image that each user’s video camera 
points at. (The approximately 1.5x3-inch camera 
usually sits atop the workstation monitor.) From that 
point, the designers can use the software’s whiteboard 
to share and annotate images and even aim the 
camera at an actuai automobile part to discuss 
refinements. 

According to Delena, InPerson has become 
especially helpful in communicating machining 
information to the milling facility—Ghia Studio—in 
Turin, Italy. InPerson lets Delena keep tabs on the 
modeling process to ensure that everything is clearly 
understood by the far-off machinists. “In addition to 
sending the hard data, | want to tell [the machinists] 
how to proceed and what the details are as they set 
up the milling machine,” he says. 

After creating and shading the model using CDRS, 
Delena can use InPerson to call the machinists and 
say, “I want to talk about the fender,” for example. The 
mathematical mode! can be imported as a “snapshot” 
into InPerson’s whiteboard. “Sometimes changes can 
be so small that you can’t describe them in words, so 
the imagery is key,” he says. With InPerson’s 
electronic pencil, Delena can annotate the image, add 
information to the model, and show the machinists 
exactly what he wants changed. 

From the machinists’ end, the video camera can be 
pointed at the actual 3D model output by the milling 
machine. The video image can either appear live on 
Delena’s workstation, and the machinist can point to 
an area as he describes a problem, or one frame of 
video can be frozen and saved as a snapshot on the 
whiteboard. 

The Global Design Center will soon be upgrading to 
the next version of InPerson, which will provide even 
more 3D viewing options, including the ability to rotate 
a 3D model on each workstation screen to view any 
side. This will make it easier to make changes to a 
part before it is milled. 

The Design Center began testing InPerson about a 
year and a half ago and continues to bring users onto 
the system. Only a handful of people in the facility have 
it installed, and those who don’t walk to an area that 
has it up and running. But the plan is to put the 
package on everyone's workstation. “It’s not completely 
implemented yet; the major benefits will come when 
we have this on every workstation,” says Delena. 


John Webster is a freelance writer based in San Francisco. 
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POWER 


BY STEPHEN PORTER 


or several years, the dis- 

tinctions between personal 

computers and worksta- 

tions have grown increas- 

ingly fuzzy. Now, with the 

arrival of a new breed of 

computer, the last vestiges 

of distinctions have all but 
disappeared. 

The newest kid on the hard- 

ware platform block is the NT 

workstation—or the _ personal 
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IPC Technologies 
is targeting the 
high-end NT CAD 
and 3D imaging 
markets with its 
new Austin 
PowerPlay2 
system based on 
dual PowerPC 
604 chips. 


NI TARDWARE 


Platforms for running 
Windows NT promise 
workstation power 

at PC prices 


workstation, as some call it—and 
it’s blurring the line between per- 
sonal computers and workstations 
in new and exciting ways. More 
importantly, it’s beginning to make 
noticeable inroads into the CAD 
and animation markets at the ex- 
pense of both traditional Unix 
workstations as well as Windows- 
and DOS-based PCs. 

A few of these new machines 
are being built by such well-known 


computer makers as Intergraph, _ 


NEC Technologies, Digital Equip- _ 


ment Corp., and Dell Computer. — 
But many more of the players in 
the emerging field are smaller, 
less-familiar companies and start- 
ups, such as Flight Technologies, 
DeskStation, ImAtrex, BTG Micro 
Systems, and NeTpower. 

Windows NT, of course, is Mi- 
crosoft’s industrial-strength oper- 
ating system designed to combine 
the ease of use of Windows with 
features normally associated with 
Unix workstations. Such features 
include a true 32-bit environment, 
strong networking capabilities, se- 
curity features, support for the 
OpenGL API, SCSI support, free- 
dom from DOS’ restrictive memo- 
ry limitations, pre-emptive multi- 
tasking and multithreading, and 
the ability to support RISC as well 
as CISC processors. In addition, 
Windows NT gives users the op- 
portunity to run their technical ap- 
plications on the same platform 
they run their office automation 
programs—programs such as 
spreadsheets, database programs, 
and word processors. 

According to Dataquest, a mar- 
ket research firm based in San 
Jose, California, the Windows NT 
market grew from $141 million in 
1994 to an estimated $602 million 
in 1995. Unit sales exploded from 
565,000 to an estimated 2.3 million. 
Most of those units, says Rob En- 
derle, Dataquest industry analyst, 
are being sold into commercial 
markets, such as the financial in- 
dustry, where the systems are used 
both as individual workstations as 
well as servers. The commercial 
markets are the big money mar- 
kets for Windows NT, says Enderle, 
and the primary focus of Mi- 
crosoft’s own NT marketing efforts. 
But a growing number of seats are 
also making their way into graph- 
ics-intensive technical markets like 
CAD and animation. 


__ of the NT seats are bei 
e compute power and floating- 
point performance needed to ade- 
quately run the kind of graphics-in- 
tensive applications making their 
way over to NT. Picking up on that 
deficiency, vendors are targeting the 
NT market with computers based 
on either multiple Pentium proces- 
sors or on one of a number of differ- 
ent RISC-based processors—name- 
ly, Alpha, MIPS, or PowerPC. 

Look through the product liter- 
ature from all these NT worksta- 
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tion companies, and you'll quickly 
note they all sound a similar 
theme—the ability to provide 
workstation speeds at PC prices. 
“NeTpower systems are ... deliver- 
ing performance comparable to a 
traditional Unix workstation ata 
fraction of the price,” says the ma- 
terial from NeTpower. At NEC 
Technologies, the claim is that its 
system offers "50% higher floating- 
point performance than Pentium- 
based systems and advanced per- 
formance graphics capabilities.” 
Both NeTpower and NEC have 
chosen to build their systems 
around the Silicon Graphics MIPS 
microprocessor, a decision that, 
for NEC at least, was influenced in 
large part by the fact that the MIPS 
chip was the chip Microsoft used 
to develop NT. “That, to us, was a 
very compelling reason,’ says 
NEC’s Al Reyes, product marketing 
manager for workstations. “The ar- 
chitecture and compiler technolo- 
gy were mature. We felt Microsoft 
has strong confidence in it.” 
NeTpower'’s FastSeries line is 
made up of two basic models: the 
uniprocessor FastSeries SP and the 
symmetric multiprocessor Fast- 
Series MP. Priced from about $5000 
to $15,000, the workstations can be 
configured with one or two 150- or 
200MHz MIPS R4400 CPUs or one 


—they don’t provide - 


st NT | 
orkstation to 
advantage of — 
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processor from 
Digital. 


133MHz MIPS R4600. The new NEC 
RISCstation 2200 also can take up 
to two 200MHz R4400s, although its 
prices for similar system configu- 
rations check in slightly below 
those of NeTpower. Both vendors’ 
systems also support the PCI and 
EISA bus architectures, and each 
offers its own OpenGL graphics ac- 
celerator boards. For NeTpower, 
that board is its FastSolids 3D 
Graphics Accelerator, a board that, 
when combined with the Fast- 
Series MP workstation, can “per- 
form at the same level as high-end 
workstations like the SGI Indigo? 
with XZ graphics,” according to 
NeTpower CEO Robert Miller. 
Offering proprietary graphics 
accelerators is one way that many 
of the NT workstation vendors are 
beefing up their graphics perfor- 
mance and distinguishing them- 
selves from one another. However, 
many also officially support—or 
are in the process of announcing 
support for—one or more OpenGL 
graphics accelerator boards from 
such third-party board vendors as 
AccelGraphics, ELSA, Omnicomp, 
and Dynamic Pictures. NEC, for 
one, says it’s currently talking with 
most of these board vendors, while 
DEC just recently announced offi- 
cial agreements with both Accel- 


pes 


Graphics and ELSA. 

NeTpower and NEC also share 
an initial focus on the CAD market- 
place for their products. Although 
all the NT workstation vendors 
agree that both CAD and animation 
applications represent strong po- 
tential markets for their products, 
most have chosen to focus first on 
one or the other. 

In the CAD world, the driving 
force behind most of the NT work- 
station sales is Parametric Technol- 
ogy’s Pro/Engineer software, 
which was one of the first CAD 
programs to port to the NT plat- 
form. Moreover, Pro/E also runs 
under NT on three different 
processors—MIPS, Alpha, and 
Intel—something not every soft- 
ware program does. 

The ranks of NT-compatible 
CAD software are rapidly expand- 
ing, however, as more and more 
programs make the port. SDRC's 
Master Series, for example, is 
scheduled to make the move over to 
NT at the end of the year, and both 
Computervision and Matra Datavi- 
sion plan to have their next-genera- 
tion programs running under Win- 
dows NT as well. Meanwhile, 
Autodesk’s AutoCAD program and 


Stephen Porter is editor of CGW. 
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Call us perfectionists. But we think you'll be 

a lot happier (and move productive) with a faster workstation. 
So we created the AlphaStation™ 

250 system. With it, you'll see 


O applications like Pro/ENGINEER, Design 


Compiler, Unigraphics® and thousands of others perform as 

a t ah never before—thanks to the world's 
fastest microprocessor, coupled with , on system architecture. 

You'll also see pricelperformance that puts competing machines to shame: 


The AlphaStation 250 system is roughly half the price of the comparably 


THE NEW ALPHASTATION 250. performing HP 


workstation. And you'll see virtually unlimited horizons, with the ability 
to run Digital UNLX* as well as Windows NT’™ What’s more, an 
AlphaStation 250 system delivers superior graphics, multimedia capability 
and a no-nonsense three-year hardware warranty. Just like the rest of the 

AlphaStation family. So if you think you're veady for 
such fast company (we think you are), call us at 1-SOO-DIGITAL. 
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Bentley's MicroStation Modeler 
program, both of which have been 
running under NT on Intel-based 
platforms for some time, have just 
recently become available for 
Alpha-based NT workstations. 
DEC's Alpha chip has proven to 
be a fairly popular choice for many 
of the current NT workstation ven- 
dors, and it’s widely acknowledged 
as perhaps the most powerful RISC 
chip on the market at the moment. 
Obviously, DEC uses it in its own NT- 
compatible line of AlphaStation 
workstations, but it’s also the chip of 
choice for such vendors as DeskSta- 
tion, Aspen Systems, Flight Tech- 
nologies, BTG, and Carerra Comput- 
ers. All offer systems built around 
DEC's 64-bit, 275MHz 21064A Alpha 
chip and claim performance speeds 
that are three times faster than a 
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90MHz Pentium system. 

AL press time, DeskStation was 
the only one of these vendors an- 
nouncing delivery of a system based 
on DEC’s newest chip, the 300MHz 
Alpha 21164. With this processor, 
says DeskStation, the new Raptor3 
workstation “delivers application 
performance that is more than six 
times greater than systems based 
upon a 90MHz Pentium.” (At the re- 
cent A/E/C SYSTEMS show, DEC 
staged a demonstration to show- 
case the power of this chip by run- 
ning AutoCAD and MicroStation on 
two systems that were identical ex- 
cept for the processor. The Alpha 
21164-based system ran MicroSta- 
tion Modeler nearly five times faster 
than the 90MHz Pentium system, 
and it ran AutoCAD Release 13 four 
times faster.) 


A Modular Architecture 

Besides being first to market with 
an Alpha 21164-based system, 
DeskStation is also notable for its 
UniFlex architecture, a uniquely 
modular system design that makes 
it easy for users to swap processors 
in and out as their needs change. 

It's an architecture, says 
DeskStation’s Joe Gutekunst, vice 
president of sales, that makes the 
Raptor workstations truly proces- 
sor-independent. “The Uniflex ar- 
chitecture allows you to buy a plat- 
form with, say, a MIPS R4600 for 
$4500 [less memory and monitor] 
and then, if you want to go faster, 
you can always upgrade to, say, the 
Alpha 21164, 300MHz CPU by just 
swapping out a card. And it also 
means that if the PowerPC does be- 
come the processor of choice, we 
can put it on an add-in card and 
it'll work in our system.” 

In terms of application focus, 
DeskStation as well as Flight Tech- 
nologies, Aspen Systems, and Car- 
erra Computers have concentrated 
primarily on the animation market 


(continued on page 88) 
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ELECTRONIC THEATRE 


E ach year, visitors to the 
SIGGRAPH conference expect to 
be dazzled and inspired by the 
animations highlighted in the 
show’s Electronic Theatre. Often, 
these expectations are met and 
exceeded, as the animations 
chosen for inclusion showcase 
computer graphics at its best. The 
submissions represent the digital 
efforts of a variety of disciplines, 
from entertainment to advertising 
to education to medicine. The 
images on these pages come from 
the SIGGRAPH °95 Electronic 
Theatre. Gc 


HACOMPUTER GRAPHICS WORLD EUGISMETE 


Title: Joe & Basket 

Creator: Peter Spans, Spans & Partner GmbH 
Software: Microsoft's Softimage 

Platform: Silicon Graphics 


Title: Looking Into HIV 

Creator: Dr. Teresa Larsen, The Scripps Research Institute 
Software: Alias, AVS, Logomotion 

Platform: Silicon Graphics, DEC/Alpha, Macintosh 


Title: The End 

Creator: Chris Landreth, Alias Research Inc. 
Software: Alias PowerAnimator V7.0 
Platform: Silicon Graphics 


Title: Clock 

Creator: Edward Bakst for Movida 3d 
Software: Microsoft’s Softimage 
Platform: Silicon Graphics 
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Title: Arnie & Birnie 

Creator: Pam Lehn, Windlight Studios Inc 
Software: Windlight proprietary, Alias 
PowerAnimator 

Platform: Silicon Graphics 


asia ond 


Title: Ear Drummer 

Creator: Karen Nir, Florida Center for 
Electronic Communication 
Software: Alias, Wavefront, Xaos 
Platform: Silicon Graphics 


Title: Rolling Stone 

Creator: Tim Cheung, Pratt Institute 
Software: Microsoft’s Softimage 
Platform: Silicon Graphics 


Title: Speed Bus Jump for 20th Century Fox 
Creator: Tim McGovern, Sony Pictures Imageworks 
Software: Adobe Photoshop, Wavefront Composer, Parallax Matador 


Platform: Macintosh, Silicon Graphics 


Title: Cyberspace sequence of Johnny Mnemonic 
Creator: George Merkert, Sony Pictures Imageworks 
Software: Autodesk’s 3D Studio 

Platform: DEC Pentium PC 
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LAWNMOWER MAN I/II PUSHES VR TO THE 


NEXT LEVEL 


Expansive CG city sets the scene 
for movie's virtual adventure 


We the movie 7he Lawnmower Man 
was released back in 1992, it intro- 
duced the concept of virtual reality to the masses. 
Because the general public is now more VR-savvwy, 
the filmmakers behind the upcoming sequel— 
Lawnmower Man II: 
Jobe’s War—knew 
they would need to push the VR effects way be- 
yond those of its predecessor to meet audience ex- 
pectations. As a result, much of the sequel’s action 
takes place in a totally computer-generated virtual 
universe. 

To create this universe as well as numerous 
other effects, director Farhad Mann hired Cine- 
Site Digital Film Center. Cinesite has two loca- 
tions: Hollywood, where most of the 2D com- 
positing was done, and London, which handled 
the bulk of the 3D work. Says Gareth Edwards, 
creative director of Cinesite Europe, “This was a 
very ambitious project for several reasons. 
We’re not trying to drop a little CG into a live-ac- 
tion scene; we’re using CG to do whole environ- 
ments. So there are shots in which, on the 
whole screen, the only real bits are the actors.” 

Cinesite Europe put 15 animators on the 
movie, led by Bill Scanlan, senior animator and 
CG supervisor for the project. To do the work, the 
artists used a range of Silicon Graphics worksta- 
tions—including 18 Indigo? Extremes and a 
Challenge for rendering—along with Alias Pow- 
erAnimator and the OptiF/X module for modeling, 
animation, and special effects. “We used Alias 
principally because it’s a very robust environ- 
ment and a great modeler, and this movie is rich 
in modeling detail,” notes Edwards. And, he 
adds, OptiF/X was used extensively. “There are 
lens flares, particle systems, star filters, cross fil- 
ters— don’t believe anyone has pushed the new 
version of Alias to the extent that we have.” 

Overall, the movie includes what Edwards 
calls incidental graphics—‘“the occasional laser 
beam and morphing sequences”—as well as 
several sequences that rely heavily on CG sets 
and effects. Perhaps the most ambitious scenes 
are those that take place in the virtual universe, 
which in the movie is split into harmonious and 


IMAGES COURTESY OF ALLIED ENTERTAINMENT 


The artists at Cinesite Europe’s London office used Alias PowerAnimator and OptiF/X 
software to create the numerous VR scenes and special effects for the movie Lawnmower 


Man II: Jobe’s War. 


discordant sides. “The first is a sort of Hawaiian 
paradise. It’s the raw state of VR, full of nature 
and harmony,” says Edwards. “The other side is 
a mechanistic city. That’s where Jobe [a.k.a. 
The Lawnmower Man, the movie’s cyber villain] 
is funneling all the data in the world through 
giant funnels into this virtual city.” 

To scale, the CG city measures about 10 
miles across, says Edwards, noting that the raw 
information—not the rendered—consists of 
about 1.5GB of data. 

The city’s focal point is a huge, 30,000-seat 
dome, which Cinesite artists filled with CG char- 
acters. Much of the movie’s principal action takes 
place inside this dome, the creation of which 
posed a number of challenges to Cinesite artists. 
“We had to create an environment that was be- 
lievable. And it was big, so we had to match all 
the lenses to make sure we Created a sense of 
Scale and size,” notes Edwards. “We had to cheat 
outrageously to create the sense of size. For ex- 
ample, instead of using the correct lens, we’d use 


a lens that doubled the sense of scale and size— 
SO we Cheated on perspective. We also used at- 
mosphere and visual cues, like light holes coming 
in through the dome and spotlights that played 
across the crowd and our heroes.” 

In other scenes, the actual VR environment 
is in an unfinished state. So Edwards and his 
crew had to establish a look for the limitless 
Space of undeveloped VR. “[We were creating] 
the unformed emptiness onto which Jobe would 
print his vision of VR,” explains Edwards. To do 
this, they used an effect he calls “smear map- 
ping,” created with some of the new shaders in 
Alias. “A good analogy would be animated finger 
painting in 3D. It looks very rich; the colors flow 
and vibrate,” he says. “It’s a mixture of shaders. 
[With Alias,] you can actually take a normal 
image and animate it into a smear.” 

Edwards himself created the graphics for 
one of the longest CG shots in the movie, the 
log-in sequence, during which people enter the 
virtual environment. “There’s what | call a front 
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door and a back door—official and unofficial 
entrances to the VR environment,” explains Ed- 
wards. “When you go through the back door, 
you fly across a huge, animated hex field. It’s a 
place of light—a heavenly-looking place. | built 
this model procedurally, and | wrote a suite of 
programs that generate 500 visible light sources 
in this sequence. As you fly across this hex, you 
find a bit of it that is broken. This break leads 
into a tunnel—sort of the inner guts of VR—and 
this leads to a huge chasm, because you are 
breaking in. So you fly over this chasm, and 
below you is a bridge from reality to VR. That’s 
the official entrance. Walking over that bridge are 
people; we animated about 1000 CG characters 
walking into the virtual porthole.” 

Edwards used the OptiF/X module liberally in 
creating the hex field. “It lets you hide blemishes 
and also enhance scenes, so that the CG sits 
alongside other film effects and the optical and 
natural blend together.” 

One task in particular stands out for Ed- 
wards. He had created a large fan to put in the 
tunnel that “hackers” fly through when breaking 
into the virtual universe. “I positioned a slew of 
lights beneath the fan blades—visible light 
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sources that point up toward the camera. And 
with the optical effects, | could occlude the 
lights when the fan’s blades passed, so you can 
see the visible beams of light being cut by the 
fan. | still can’t believe | could do that.” 

It took Cinesite only six months to complete the 
work on Lawnmower Man II: Jobe’s War. During 
the project, Edwards and Alex Bicknell, Cinesite 
Europe’s visual-effects producer, communicated 
with Barry Watkins, the supervisor in Hollywood, 
via a 11 line. “That gave us our own superhigh- 
way,” Says Edwards. Edwards used the line to send 
London's work to Hollywood for its input. He and 
Bicknell also conducted two video conferences 
daily with Watkins to discuss their progress as well 
as changes. 

Edwards is proud of the results. “In a very 
real sense, this movie is one of those landmark 
events. People now developing CG are taking it 
to the next level of sophistication,” he says, 
adding, “It's really just in the last two years that, 
as CG artists, we can deliver to our customers 
what we’ve been promising our clients for the 
last 15 years.” GoM 


Donna Coco is associate editor of CGW. 


BACK TO 
SCHOOL WITH 
3D CAD 


Northeastern University sets its 
sights on photorealistic 
renderings of a proposed 
student center 


ot long ago, architects could dazzle po- 
tential clients with flashy, high-tech 
presentations showing off the firm’s digital de- 
Sign capabilities. These days, the same clients 
not only expect architects to have these capabil- 

oe ities, they 
demand it. 
This was the case when Northeastern University 
commissioned the Boston office of HNTB—an 
architectural, engineering, and planning firm 
with offices nationwide—to design a student 
recreation center. Officials of the Boston-based 
college specified that the design work for the 
proposed facility—which would include an in- 
door gymnasium, a running track, fitness 
rooms, weight rooms, and, on the first level, re- 


SNAPSHOTS 


Animation Illustrates 
Murder Theory 


George Washington 
University forensic expert 
James Starrs recently tapped 
the computer animation 


capabilities of Engineering 
Animation Inc. (Ames, IA) to 
illustrate and refine his theory 
of the events preceding the 


murders of Nicole Brown 
Simpson and Ronald 
Goldman. Based on his 
examination of the evidence, 
Starrs suggests Simpson was 
murdered first. Goldman, 
Starrs surmises, arrived 
shortly after the murder, 
surprising the assailant, and 
was himself murdered. Based 
on Starrs’ theory, engineers at 
EAI determined the 
dimensions of important 
crime-scene elements and 
entered the information into 
the company’s own 
animation software, called 
VisLab. The EAI team also 
incorporated custom physics- 
based software to ensure the 
realism of motion. The 
animators then assigned 
colors and textures to the 
objects and lit the scene. 
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They assigned various 
cameras to view the action, 
revealing Goldman’s, 
Simpson’s, and the assailant’s 
perspectives on the event. 
The final animation was 
rendered on a Silicon 
Graphics Indy workstation.@ 


Virtual Training for 
Tank Repair 


Engineers with the Research 
Triangle Institute (Research 
Triangle Park, NC) have 
designed and implemented 
an advanced training system 
for National Guard tank 
mechanics in a project 
commissioned by the US 
government's Advanced 
Research Projects Agency 
(ARPA). The system includes 
a full set of courseware and 


uses World ToolKit virtual- 

reality software from Sense8 
to launch VR scenarios from 
within the lessons. Using the 


system, mechanics can 
navigate through 3D 
computer models of various 
vehicles and can interact with 
some of the interior 
compartments. They can 
select line-replaceable units 
(LRUs) in the compartments 
for closer inspection, then 
activate switches, rotate 
knobs, and manipulate 


tail space—not only be generated on the com- 
puter, but also that it include 3D renderings su- 
perimposed onto photographic backgrounds of 
the existing site. 

According to Jesse Miguel, project design- 
er/architectural CAD coordinator with HNTB’s 
Boston office, the university realized this ap- 
proach would not only give them a better feel for 
the overall design, it would allow them to have 
greater input into the design process. “Typically, 
architects will find out what the client wants, 
then design and draw something and go back to 


the client for feedback,” says Miguel. CAD | | 


makes the communications process much 
more efficient, in that iterations can often be 
made in real time. “[The client] can say, ‘l want 
this brick to be white,’ then decide they want to 
see what it would look like if it were granite, and 
it's no problem. This way, they have more con- 
trol over the process.” 

Additionally, the school’s requirement for su- 
perimposing the 3D models onto photographic 
backgrounds stemmed from its desire to see the 
building in context prior to construction. “Be- 
cause Northeastern is an urban campus, it’s 
very difficult to establish a sense of [architectur- 


controls while performing 


NORTHEASTERN UNIVERSITY MARINO RECREATION CENTER/HNTB ARCHITECTS 


To visualize the complex design of Northeastern University’s proposed student recreation 
center, HNTB architect Jesse Miguel imported his AutoCAD-generated 3D model into 3D 
Studio to refine the curves, add surface materials, light the scene, and create motion 
paths. Digitized photographs of the actual site serve as a backdrop. 


al] identity. It’s easy for the buildings to blend 
right into the city landscape,” says Miguel. By 
showing the client photorealistic images, the ar- 
chitects were able to convince them that the 
building would stand out from neighboring 
Structures. And, without a doubt, the design for 
the 83,000-square-foot structure is distinctive. 


To illustrate a 


Among its unique aspects are a curving glass 
wall and an asymmetrical bowstring truss-sup- 
ported roof. 

Miguel built the original 3D model in Auto- 
CAD (Autodesk; San Rafael, CA), then trans- 
ferred the data (via DXF files) into Autodesk’s 3D 
Studio, in which he added lights and realistic 


submarines, shot on Dream 


diagnostic tests. The system 
runs on a YOMHz Pentium PC 
equipped with a 3D graphics 
_accelerator board and 
StereoGraphics CrystalEyes 
stereoglasses for stereoscopic 
image generation and 
viewing. In addition to 
WorldToolKit, the software 
development environment 
includes Autodesk's 3D 
Studio and Macromedia’s 
Authorware.@ 


Physically Based 
Effects Buoy | 
Underwater Thriller 


When realism is the goal, 
animation production houses 
are increasingly turning to 
physically based computer- 
generated effects to achieve 


it. Dream Quest Images (Simi 
Valley, CA) took advantage of 
such technology in its 
development of visual-effects 
sequences for Hollywood 
Pictures’ submarine action 
thriller Crimson Tide. For 
example, in one sequence, an 
enemy submarine opens fire 
on the USS Alabama. To 
counter the attack, the 
Alabama uses cylindrical 
drums that are designed to 
spin and emit bubbles and 
clouds, which pull the 
enemy's torpedoes off course. 


realistic reaction 
of the clouds and 
bubbles as the 
torpedoes flew 
through them, 
Dream Quest 
used Wavefront’s 


_ Dynamation software. “We 


ported the 3D scenes onto 
our workstations and were 
able to calculate the 
dynamics needed for the 
torpedoes and counter- 
measure clouds to interact 
using physically based fields, ’ 
says Mitch Dobrowner, digital 
department manager at 
Dream Quest. The animators 
then used Wavefront’s 
Composer software to 
composite the CG torpedoes, 
bubbles, and clouds with 
miniature plates of the 
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Quest’s motion-control 
stages.@ 


Computer Analysis 
Drives Solar Cars 


In preparing their solar car for 
the biannual, cross-country 
Sunrayce competition among 
similarly powered vehicles, 
engineering students at the 
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surface material, such as glass. 
The ability to move back and forth 
between the programs is an in- 
credible timesaver, he says. “If 
something changes—say, the cor- 
nice of the building—t can do it in 
AutoCAD, then bring it right into 3D 
Studio, where it will pop right into 
where it’s supposed to be.” In 
some cases—particularly with 
some of the building’s complex curves—he 
used the opposite approach. “If the roof was to 
be curved, or the client decided they wanted a 
sort of wavy shape, it’s easier to build that in 3D 
Studio, and just morph it or change it or twist it. 
Once | got the desired shape, I’d bring it back 
into AutoCAD to see if it was in the right loca- 
tion.” The two programs complement each 
other well, says Miguel, noting that what one 
lacks, the other makes up for. “3D Studio pro- 
vides a wonderful way to create structures, but 
it's not really an architectural tool. You can’t get 
the precision that you get with AutoCAD.” And, 
because AutoCAD can’t provide the control over 
the curves that 3D Studio can, he relied on the 
Capabilities of the latter. For example, he says, to 


University of 
Michigan, whose 
team is a two- 
time defending 
Sunrayce 
champion, used 
EDS/Unigraphics 
software : 
extensively for 
preliminary 
design and 
aerodynamic 
analyses. 
According to 
chassis team 
leader Richard 
Holt, “In the very 
beginning of the 
project, we came 
up with three 
different designs 
using 
Unigraphics. 


From those, we 
built three 3/8 
scale models and 
tested them in the 
wind tunnel. We 
integrated the 
best 
characteristics of 
each one to 
develop the final 
design, which 
went through the 
aerodynamic 
analysis provided 
by EDS.” When 
the design was 
finalized, the 
team used 
Unigraphics to 
create drawings 
for use in 
machining the 


car’s parts. —DPM 
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get the curves he wanted, “sometimes it was 
better to generate a multifaceted polygon rather 
than use [AutoCAD’s] Arc command. 3D Studio 
compensated for very shallow angles, making 
them appear smooth.” 

A third Autodesk package, AutoVision, along 
with 3D Studio plug-in routines from Schreiber 
Instruments filled in the remaining gaps. Miguel 
used AutoVision’s sun locator to do light studies 
and cast shadows on the model. “[In architec- 
tural renderings] it’s important to know if the 
sun is in the correct location in order to deter- 
mine how much light will come into the building. 
This was especially important for the recreation 
center since it has a lot of glass facing,” he 
Says. Miguel used AutoVision to pinpoint light 

locations, then brought that information 
into 3D Studio to position the lights. “You 
could just stick lights into 3D Studio [with- 
out using AutoVision], but then you're ap- 
proximating. Architects are picky about 
realistic lighting.” 

Miguel used Shreiber’s plug-ins to add 
trees, landscaping, and people into the 
scene. Site photos were digitized into a 
Kodak Photo CD and incorporated into the 
file as well. 

With all of its high-tech design require- 
ments, one technology Northeastern didn't 
request was animation, but they got it any- 
way. “| spent all this time building a com- 
plete model with materials and everything. It 
didn’t make sense not to animate it,” says 
Miguel. The beauty of the medium, he adds, 
is that once the model is built, animation is 
pretty straightforward. Unlike other types of 
animation, animating architectural designs 
relies primarily on generating camera views 
from many angles and defining a motion 
path for the camera. “We don’t have to 
make the buildings dance or twist or any- 
thing like that. The buildings just sit there, 
and the camera moves,” he says. 


For the Northeastern project, the 
motion element ultimately played a 
Significant role in terms of client/ar- 
chitect communication. “At one 
point, [Northeastern] questioned 
whether the building would appear 
big enough from the street to estab- 
lish a strong presence. “Instead of 
me just saying, ‘Yes, it’s big 
enough; you will notice it,’ | did a 
drive-by of the site so they could see for them- 
Selves,” says Miguel. The school also needed to 
be convinced that the identifying characteristics of 
the building—specifically the Northeastern Uni- 
versity logos—would be visible from the street. “I 
could have shown them still images, but what 
about when you’re driving by at 30mph? The 
drive-by showed them what they wanted to see,” 
he says. 

In addition to walkthroughs and drive-bys, 
Miguel uses 3D Studio’s animation capabilities to 
do time exposures based on the sunlight infor- 
mation acquired from AutoVision. “| bring the 
lights into 3D Studio, create the path, set the 
camera in a single position, and see what it’s like 
when the sun tracks across the sky,” he says. 

lronically, one of the biggest challenges 
Miguel faced in this project related not to the 
technology itself, but rather to the client’s expec- 
tations of the technology. “Often, clients think 
you can hit a few buttons and everything will 
change instantly. Sometimes they don’t realize 
how much work is involved in changing certain 
aspects of a design. With this project, | had to 
keep tearing the model apart and putting it back 
together, because [the client] wanted steel 
columns or concrete columns, or they wanted 
weird-shaped columns,” he says. 

Even if Northeastern hadn’t required 3D mod- 
els, Migue! would likely have generated them any- 
way (although he doesn’t typically use 3D mod- 
els), because the complex design of the 
recreation center demanded such treatment. It 
would have been difficult, because of the many 
curves and arcs, to illustrate the complexity of the 
Structure in two dimensions, he says. “By creat- 
ing the complex 3D shades—the sloped curtain 
wall, the gymnasium roof, the curves in the atri- 
um stairs’ guardrail—| was able to accurately 
portray several different views of the building.” Gel 


Diana Phillips Mahoney is senior associate editor of 
CGW. 
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MODELSHOP 


A different modeling approach 
eases the challenge of re-creating 
a natural object on the PC 


Cc reating realistic computer-gen- 
erated representations of nat- 
ural objects is always a challenge. At- 
tempting to do so using PC-based 
polygonal modeling intensifies the chal- 
rr “Matt Wel” : : len ge, 

-  -. ' not only 
because of the platform’s compu- 
tational limitations relative to high- 
end workstations, but also because 
natural objects are generally amor- 
phous, thus not easy to define via 
polygonal primitives. 

Recently, | faced these chal- 
lenges head-on in the development of an ani- | rough, bark-like outline that a bump map 
mation that would be part of a computer- | alone could not achieve. | then mapped the 
based training product. My assignment was | Photoshop file to this shape (a perfect 
to animate a tree being chopped down. The | match, since the shape was based on the an- 
goal of the animation was to illustrate differ- | nual rings file initially). 
ent types of wood-grain patterns and tex- To create the trunk of the tree, | imported 
tures. To create the model and subsequent oe 
animation, | used Autodesk’s 3D Studio (San 
Rafael, CA) as well as Adobe Illustrator and 
Photoshop (Mountain View, CA). 

To achieve the desired effect in this ani- 
mation, | experimented with an atypical mod- 
eling approach. Instead of going from model 
to texture map, | went from texture map to 
model, relying extensively on a computer- 
generated image of annual tree rings (a cross 
section of a tree) that was created in Photo- 
shop for this animation by an in-house artist. 


| began the design process by creating a : ur 
texture map in Illustrator of the Photoshop file | Create the finger-like roots at the base of Mectoegeh etl y Rall oc Age) LR Ba 


2. (on ena 


Pert face to: detact 


) : , the tree by selecting the bottom row of tree, detach the top faces of the trunk by 
of the tree rings. Using llustrator S auto-trace vertices, executing a 2D scale on it, and selecting the faces (Select/Face/Quad/Window), 
tool, | created a Bezier spline curve that per- | manipulating the selected vertices then executing the detach function 
fectly matched the outline of the tree rings | individually. (Create/Face/Detach) with the “selected” 
and represented the diameter of the tree. Cre- button on. Map the detached sections—the 


top faces with the annual rings and the 


ane ea eae trunk with the bark texture—independently. 
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To keep both the log object and the portion 
cut from it, create a copy of the tree and the 
box object that designates where the cut will 
occur by selecting both and using the Move 
command while holding the Shift key. 


: Figure 4 
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Use the Boolean Intersection option on a 
copy of the tree and box object to create 
the sliced-off section of the tree. Move the 
slice into place with the previously created 
tree object that has the cut section 
removed from it. 


the Adobe Illustrator file (*.Al) into 3D Stu- 
dio’s 2D Shaper using the File/Load com- 
mand from the File menu and clicking on the 
* Al button. | made the shape the Assigned 
Shape and moved it to the 3D Lofter, where | 
lofted it along a straight path measuring 500 
units long with 5 defined steps. For this, | had 
the Tween button turned on because once the 
basic model was built, | would need enough 
vertices to be able to manipulate the shape 
into various forms. 

The script for this animation called for 
two cuts of the tree. The first was to be just a 
few feet up from the base of the trunk, and 
the second was to run the length of the tree. 
This meant | would need two copies of my 
Original trunk, so | copied the newly lofted 
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Object in the 3D Editor. | then hid the copy 
(Display/Hide/Object) so the original would 
be the only object in all four viewports, thus 
easing manipulation. 

Next, | created the beginnings of roots at 
the base of the tree. To do this, | first select- 
ed the top level of vertices and moved them 
vertically to make the trunk about 75% 
longer. | did this in order to isolate the lower 
vertices, which would enable me, in the sub- 
sequent deform process, to manipulate them 
smoothly to form the roots without disturbing 
the upper vertices. For the actual deforma- 
tion, | called up The Yost Group’s Deform.pxp 
from the Program Menu (Program/Pxp loader 
or the F12 hot key) and selected a 4x4x4 sin- 
gle template from the options. | chose 4x4x4 
over 3x3x3 because the former would give 
me four steps of vertices to manipulate and 
would divide the template into three equal 
parts, allowing me greater flexibility in terms 
of manipulation. 

Before manipulating the deform template, | 
froze the tree trunk (Display/Freeze/Object) so | 
would not accidentally modify its vertices. 
Then | selected the bottom row of vertices. In 
the top viewport, | performed a 2D scale on 
the selected vertices so | could select and 
move them individually to their desired posi- 
tions GRRRERI. By moving these selected 
vertices to extreme positions, | was able to 
create the wider, finger-like roots that begin to 
protrude at the base of a tree. 

Next, | prepared the trunk for texture- 
mapping coordinates. This portion of the tree 
required the application of both the bark tex- 


_ ture map and the annual-rings map. Because 


One object cannot have two mapping coordi- 
nates applied to it, | had to detach the polyg- 
onal faces making up the cross section of the 
trunk so they could be mapped independent- 
ly with the rings texture. | did this by select- 
ing the faces, then detaching them 
(Create/Face/Detach) with the Selected but- 
ton on. After assigning a name to the de- 
tached face object GEPEERA, | applied planar 
mapping coordinates to it and scaled it in the 
top viewport by selecting the free-move cur- 
sor (all four arrows showing) and picking the 
object while holding down the Alt key. This 
automatically scaled the map on all four 
sides to match the bounding area of the ob- 
ject. Next, | applied the bark texture (which is 


included as a default map with 3D Studio Rel. 
4) using cylindrical mapping coordinates. 

For the cut down the length of the tree, | 
unhid the copy, then created a box object 
(Create/Object/Box) to position over it, which 
enabled me to locate the position of the cut. 
Because | would need to keep the log object 
as well as the subtracted portion, | created 
another copy of the tree and the box by se- 
lecting both and using the Move command 
while holding the Shift key (Gey. 

To create the two sections of the tree (the 
trunk and the piece cut from it), | used sub- 
tractive Boolean operations. When doing so, 
it is important to select the objects in proper 
Sequence because the second object select- 
ed will be subtracted from the first. After se- 
lecting the log and then the box shape, | used 
the subtraction option for Boolean operation 
by selecting Create/Object/Boolean. With the 
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Figure 5 
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To create a bend in the branch, select the 
vertices in the lower portion of the branch 
using Select/Vertex/Quad with the 
“selected” button on. Bend the selected 
vertices to approximately 35%. 


Figure 6 
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Use planar mapping to apply a background to 
an L-shaped background object. 
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Subtraction button highlighted, this operation removed the portion of 
the log that would be cut off in the animation. (Just a note: Because 
of the sometimes unpredictable results of a Boolean operation, | al- 
ways select the Hold option prior to using a Boolean operation. This 
Saves your model in a sort of buffer. If the Boolean operation goes 
awry, your model will be saved.) 

To create the sliced-off section of the tree, | used the Boolean in- 
tersection option on the copy of the tree and box. Once this slice of 
the tree was created, | moved the planar slice into place with the log 
object so the two portions together resembled the original log 
Figure 4 f 

To create a realistic representation of the grain of the log as it was 
cut, | selected and detached the individual faces of the newly created 
upper portion of the tree trunk so they could be mapped for textures. | 
used the cylindrical mapping coordinates and the bark material that 
I'd used for the lower portion of the tree and applied them to both the 
log object and the cut portion. 

To enhance the realism of the tree model, | created various 
wood-grain textures by distorting, in Photoshop, the initial annual- 
rings file. To simulate the flat-grain texture that would be visible 
when the fallen portion of the tree was cut, | used planar mapping 
coordinates on the end of the object and manipulated the streaking 
along the length of the object. The streaked colors matched the tree- 
ring section perfectly. 

To create branches for the tree, | relofted the original Adobe Illus- 
trator file and applied the cylindrical mapping coordinates and the 
bark texture. | then performed a 2D scale in the top viewport (Modi- 
fy/Object/2D Scale) and scaled the width to approximately 20% of its 
Original diameter. This reduced the branch diameter while maintaining 
the necessary length. Next, | tapered the branch (Modify/ 
Object/Taper) to approximately 50% in both the front and left view- 
ports. To create a bend in the branch, | selected the vertices in the 
lower portion of the branch (Select/Vertex/Quad), and with the 
selected option chosen, | bent the selected vertices (Modify/ 
Vertex/Bend) to approximately 35 degrees (GRMN. Once the first 
branch was complete, | copied and scaled it to create additional 
branches. 

For the background, | used an image captured from in-house 
video footage of the Oregon coast. Using planar mapping, | applied 
the image to an L-shaped background object [@RMEERa. | chose the L- 
Shape because it provided a vertical area where the trees and foliage 
are seen and then bent smoothly to a horizontal position, which pro- 
vided a shadow-receiving ground surface for the tree, making the en- 
vironment more realistic. 

Once the modeling was complete, the animation was rendered 
over 13 network stations and recorded with a PAR Animation 
Recorder. Sound was added, and the animation was edited into the 
training product. Wei 


Matt Weir is a computer animator and illustrator for Xactware Inc. (Orem, 
UT). He is currently working on an extensive computer-based training pro- 
gram. Contributing editor Douglas King, a 3D animator for the entertain- 
ment industry, solicited and assisted in editing this article. His company, 
King/Wheatley Creative Design, is located in Turlock, California. 
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(continued from page 71) 


to date. And just as the NT CAD 
market had its driving force, so has 
the NT animation market. Accord- 
ing to the hardware vendors, the 
hottest NT animation program so 
far has been Newtek’s LightWave 
software. However, like the CAD 
market, this market also can expect 
to see increased activity soon as 
more packages move over to NT. 
Autodesk, for one, has already pub- 
licly shared its plans to roll out an 
NT version of 3D Studio, and it has 
even gone so far as to predict that 
NT will be “the operating system of 
choice for professional 3D graphics 
and animation production.” Equally 
important to the NT animation 
market is Microsoft's plan to even- 
tually roll out an NT version of its 
Softimage animation software. 

But just because these hard- 
ware vendors have started out with 
their focus on the animation mar- 
ket doesn’t mean they aren't also 
interested in CAD. In fact, says 
DeskStation's Gutekunst, “We're ac- 
tively looking for Pro/E resellers 
who are looking for a way to differ- 
entiate themselves.” 

Meanwhile, elsewhere in the 
NT workstation world, other hard- 
ware vendors have differentiated 
themselves by building their NT 
boxes around multiple Pentium 
chips. Such vendors include Dell 
Computer, Flight Technologies 
(which has one Alpha-based work- 
station and one dual-Pentium- 
based workstation), and, most no- 
tably, Intergraph. The Intergraph 
offering is an impressive new line 
of TD workstations, which can be 
configured with anywhere from 
one to six 100MHz Pentium proces- 
sors. The low end of the TD line is 
geared toward 2D design and 
drafting, while the high end of 
line—the TDZ-30, -40, and -60— is 
geared toward 3D work. 

One of the most important as- 
pects of Intergraph's workstation 
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Geared toward 
3D work is 
Intergraph's 
high-end TDZ-30 
deskside 
workstation. 


line is the accompanying family of 
OpenGL graphics accelerators. 
Available for the high-end worksta- 
tions, the GLZ Series of accelera- 
tors let you manipulate Gouraud- 
shaded 3D models by adding 
realistic effects such as lighting, 
translucency, and textured sur- 
faces. They also can handle fly- 
throughs and animations in real 
time at high resolutions and in true 
color. By performing rasterization 
and geometry operations in dedi- 
cated hardware, says Intergraph, 
“GLZs ease the load on the TDZ's 
Pentium processors and cut down 
traffic on the PCI bus, which re- 
sults in dramatic improvements in 
graphics performance.” 


Why Pentium? 
But why choose to build a system 
around a Pentium rather than a 
more powerful Alpha chip? Well, 
besides the advantages associated 
with symmetrical multiprocessing, 
one of the big benefits of building 
the workstations around multiple 
Pentiums, says Steve Pesto, Inter- 
graph's senior manager of the ad- 
vanced graphics system design 
group, is the openness that you get 
from having an Intel-based system. 
“You can go down to the corner 
drugstore and buy a piece of soft- 
ware and run it on this system. And 
you can buy hardware adapters, 
and if you want a generic PCI or 
EISA card, you can buy that and it 
will most likely work on an Intel 
processor. The advantage is you get 
to leverage the technology in the 
PC space so you can offer the prod- 
uct at a significantly lower price. 
“On any given day,” he adds, 
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“you Can survey all the processors 
out there and one will be slightly 
ahead of the other. But it is such a 
close race these days that it really 
doesn't matter whether one guy is 
10% faster. What matters is that you 
are open.” 

If a benefit of a Pentium-based 
system is its immediate compatibil- 
ity with a wealth of applications, 
the downside to a PowerPC-based 
system is clearly the dearth of ap- 
plications. Indeed, it’s only the 
most recent version of Windows 
NT—Version 3.51—that even runs 
on a PowerPC. Obviously, that hasn't 
kept IBM from building PowerPC 
systems (given that the PowerPC 
chip springs out of an IBM/Motoro- 
la/Apple alliance), but neither has it 
kept other vendors such as IPC 
Technologies from taking the 
plunge. IPCT just introduced the 
Austin PowerPlay*, an NT worksta- 
tion built around two PowerPC 604 
100MHz processors. 

“The dual processor will be a 
quantum leap ahead of anything 
on the market,” says Mark Lan- 
drum, IPCT’s PowerPC product 
manager, noting that a single 
100MHz 604 will run double the 
speed of a 100MHz Pentium. Ina 
dual-processor configuration, he 
says, the chips will deliver “work- 
station performance at PC prices.” 
Ah yes, the blurring of the 
PC/workstation line continues. 

As for application scarcity, he’s 
not worried. “With IBM and Mo- 
torola behind this chip, we feel it 
will have more visibility than DEC’s 
Alpha. There may be more applica- 
tions for Alpha now, but that will 
change in two years.” 6] 


CO ver the past few years, an interesting 
assortment of niche tools for CG 


artists—such as HSC’s Kai’s Power Tools— 
have come to market. The latest addition to this 
second tier of CG soft- 
ware, Fractal Design’s 
Poser, addresses an intriguing niche: This Mac- 
based 3D modeling and rendering application 
was developed for the sole purpose of facilitat- 
ing the creation of 3D human figures. (Fractal 
has plans for a Windows version but had not 
announced a release date at press time.) Those 
of you who could use a digital shortcut to creat- 
ing and positioning the human form are sure 
to find Poser a valuable addition to your ever- 
expanding CG toolbox. 

Let me emphasize that Poser is simply for 
the creation of models. In fact, Fractal suggests 
that you think of Poser as a digital version of a 
traditional artist's mannequin. There are no 
animation tools. You can use Poser to create a 
3D model, which you then can export to an 
animation program or to a 2D painting or image- 
editing program. (It will be interesting to see if 
Poser cuts into the “human 
model” business at compa- 
nies like Viewpoint.) 

| also don’t think you'll 
find yourself using Poser to 
create many “final” images. 
That’s because although 
Poser ships with a materials 
library (albeit limited) and 
includes various lighting and 
camera options, you can't 
create such features as hair 
or draped clothing using Poser. But again, Frac- 
tal didn’t design Poser as a stand-alone product; 
it's a companion tool that compliments other 
programs. To this end, Poser exports PICT files 
complete with alpha mask for layering and com- 
positing; it also will export DXF and RIB files. 


valuable. 


Those of you who 
could use a digital 
shortcut to creating 
and positioning the 
human form are 
sure to find Poser 


File Edit Figure Display Render Window 
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Cross-Country 


To create this 
impressionist “painting,” 
Fractal artist John Derry 
used a number of the 
company’s programs, 
including Poser, which he 
used to add the woman 
and child. 


In addition, Poser should be extremely useful 
for such applications as film and video story- 
boarding as well as the development of archi- 
tectural environments, both of which use the 
human form to provide perspective more than 
realism. In these instances, Poser’s people can 
be valuable “right out of the 
box.” 

Overall, | found Poser 
quite easy to use and was 
immediately comfortable 
with it. After the sophisticat- 
ed depth I’ve seen in most 
applications of late, it was a 
pleasure to work with a 
point-and-click interface that 
has only 12 buttons. This 
simplicity also translates 
into a minimal learning curve. 

The application opens with a default model 
in Outline mode, which you can change to Wire- 
frame, Shaded, or Hidden Line via simple pull- 
down menu commands. Hidden Line shows 
you only the “front” portion (i.e., whatever you 


A simple interface 
makes Poser easy 
to learn and use. 


| Fractal Design Corp. 


are looking at) of the model, hiding the “back”: 
for many of you, especially those not used to 
working in 3D, this mode is less confusing to 
work in than full wireframe. My favorite mode, 
however, is Outline, which is like looking at a 
sketch of the model with each body segment 
(i.€., foot, shin, thigh) outlined. 

When creating your figure, there are numer- 
ous preset models from which you can choose. 
Basic options include Baby, Toddler, Juvenile, 
Adolescent, and Adult in both male and female 
versions. There are also Ideal Adult, Fashion 
(these models are skinny and tall), and Heroic 
(muscular) options. You can increase or decrease 
the weight of your model in 5-Ib. increments (to 
45 Ibs.). Plus, there are such unusual options as 
Basketball and Sumo Wrestler models. 

You can use these preset models as they are. 
But as its name suggests, Poser’s power excels 
in the manipulation and positioning of these 
human forms, which are segmented into differ- 
ent body parts that you can change in just about 
every way imaginable. To start, you select one of 
four main modes: Pose, for changing individual 
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body parts; Body, for adjusting the entire figure; 
Camera; and Light. Each mode also has more 
specific tools, including such options as taper, 
scale, rotate, and translate (this last operation af- 
fects the entire pose when you pull on a single 
body part). 

So, for example, if you wanted to give your 
model a beer belly, you would select Pose, 
select the model’s stomach, and then select 
Scale. Now all you have to do is drag the stom- 
ach to the size you want. For more exact mod- 
els, there is also numeric input. The tools are 
quite complete and easy to use, letting you 
create a virtually infinite variety of body shapes. 

Once modeled, your figure can be posed in 
just about any position; the hand positions, 
however, are limited to five predefined options, 
and you can’t manipulate individual digits. For 
those of you who don’t want to create a pose, 
there is a library of predefined figures in various 
poses from which you can choose. This library 
Splits into various sets of models, including 
action, classic, pose, sports, running, and 
comic. Additionally, you can save any pose and 
add it to your library. 

As | stated before, the supplied surface 
materials are limited and include such options as 
muscular and reptilian. You can, however, edit 
these materials as well as create your own. And 
again, the application of materials is limited to the 
surface shape of the body, like applying a skin. 

Rendering options are limited, too, but in 
most cases you will be painting over the image 
in a Separate program. In Poser, you can adjust 
the lights and cameras. You also can choose 
between a Fast and Clean render. 

Poser is smart enough to know what its 
purpose is, and it serves its mission well. | know 
of no other application that offers such complete 
modeling capabilities for the human form. It’s an 
affordable program that will be quite useful to 
CG artists who would like to create and pose 
people without starting from scratch. Gc 


With 20+ years of experience, Jon 
Leland is an award-winning video writer/pro- 
ducer/director whose company, Communi- 
cation Bridges (Sausalito, CA), develops 
videos and interactive media. Currently fo- 
cusing on the Internet, Leland is developing 
information and marketing centers on the 
World Wide Web. He can be reached at 
jleland@sinus.com. 
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he latest release of Strim V6.0, acquired 
by Matra Datavision when it bought 
Cisigraph, brings a new Motif interface as well 
as more than 100 additional functions to this 
well-known CAD surface modeler. Although 
the software is 

not easy to 
learn—Matra Datavision suggests at least two 
weeks of training—once it’s mastered, you will 
find no better product for creating smooth, clean 
surfaces. 

When you purchase Strim, you get the core 
Surface modeler plus Numerical Control Mach- 
ining, Surface Reconstruction, and Plastics Flow 
Analysis modules, all of which integrate seam- 
lessly with the core program. Strim also has one 
of the most complete IGES editing utilities | have 
ever seen. With it, you can edit the entire IGES 


ivi aterial objects in the real world have 
Subtle “personalities,” expressed by 
the way they interact with other objects; 
these interactions are governed by the laws 
of physics. Trying to emulate such attributes as 
density and gravity in an animation, however, 
: can be quite 
aificu. 
Now a plug-in called Impact from Dynamic Re- 
alities brings simplified physics to Amiga- and 
Windows-based LightWave users. 

It has taken three years to bring this prod- 
uct to market, because the original developer 
folded shop midway during development of 
what was then called Newton’s Law. Some of 
the main creative talent formed Dynamic Reali- 
ties, took over the project, and brought it to 
completion as Impact. 

Although called a “plug-in,” Impact works 


file, including header modification and line-by- 
line editing; you also can blend gap and overlap 
tolerances as well as control several supported 
entity types. 

The new Motif-compliant interface is rela- 
tively easy to follow, offering all commands in a 
two-level button layout along the bottom of the 
screen. Controls for part zooming, rotating, and 
panning combine with dynamic part rotation in 
hidden-line, wireframe, or fully rendered mode 
to give you good visual feedback. Controls for 
aligning and resizing images in multiple views 
give you even more flexibility in controlling the 
screen layout. My one minor complaint about 
the interface is that some of the commands are 
not consistent with American terminology. 
That’s because the program has a French back- 
ground, and in some cases, the translation to 
English falls short. 

Interface aside, Strim’s real power lies in its 
Surface modeling and manipulation tools. The 
main difference between Strim and other 
Surface modelers is the way it handles the 
mathematical calculation and representation of 
all surfaces: Strim treats each surface as one 
complete equation or entity, whereas other 


differently than plug-ins to such programs as 
Photoshop. With Impact, you typically would 
design a scene with the required objects and 
gross motion paths in LightWave, import the 
scene into Impact to add the physics, and then 
export it back into LightWave for rendering. An 
alternate method would be to replace the default 
Objects in an Impact simulation with LightWave 
3D objects from your LightWave library, run and 
finetune the simulation, and then save the scene 
back to the LightWave format for preview and 
rendering. 

Impact does have the requisite LightWave 
look and feel, so users should feel comfortable 
with the interface. But don’t expect to master 
this program without some study, if for no other 
reason than “physics” in general is not an easy 
Subject to master. Due to the complexity and 
variability of the potential interactions, applying 
the various physics engines within Impact—and 
getting the results you want—will take some 
experimenting. 

Like LightWave, Impact lets you manipulate 
all of the elements in a scene—including lights, 
cameras, and objects—within a real-time inter- 
active 3D environment. Impact also allows for 


Tough Choices: Picking the Right CAD System 


A Ic ok at the technical, organizational, and cultural challenges users face as they evaluate 


technology. 


and implement new CAD/CAM/CAE systems based on next-generation solid- -modeling — 


ll. Tightening the Link Between Design and Analysis 


Users, vendors, and industry experts discuss the productivity advantages of creating a 


tighter integration between design and analysis functions and explore the technical and 


organizational challenges involved in making that happen. 


lll. The Challenge of CAD Data Management 


An in-depth exploration of the enormity of the CAD data management problem, complete 


with advice from both vendors and industry experts on how to evaluate existing 


technology solutions and develop a logical, phased implementation plan. 


Order Form « Order Form - Order Form « Order Form - Order Form - Order Form + Order Form 


Please return form with 


check payable to PennWell 


Graphics Group to: 


Michelle Lendway, 
PennWell Graphics Group, 
Ten Tara Blvd., Fifth Floor, 
Nashua, NH 03062-2801 


Phone: (603) 891-9166 
Fax: (603) 891-0539 


Note: Quantities are limited. 
Please place orders early. 
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, company: 
| Address: _ PRU Res hese Rs nas Rte so aie ate a ae eee one ee net 
| City, St., Zip: 
BOIS ois ee ee Ss ae ee 


i Tel.: Fax: 


: , Quantity x $24.95 = Total 


: Prepayment is required. Please make checks payable to PennWell Graphics 
j Group. CA, CT, DC, IL, MA, NJ, OH, OK, PA, and TX residents add tax. 
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ANTI GRAVITY ANTI GRA VITY is haoay to welcome tcaders i CGW to o| 
DR O D q ec the wonderful world of ANTI GRAVITY PRODUCTS! 
cf } Since 1991 ANTI GRAVITY has been the leader | in 3D Animation & eoaeae Video 
g| 1¢800¢7¢GRAVITY 
I sssuincon ona, snta monica, ca 90402 Fast Alpha Systems For Animation &NT Software 
Pac! Dy namic 
I lealities 
at Wal Symamic cape JOWSNT(ALPHA, Intell MIPS) $5. 


ALPHA os . ae 
(aoN, Alpha CPUs Are Many Times 


N ly ERS A RUS aster Than Pentium CP CPU's 


ai ee 
‘BENCHMARK SCORES: ~~ 


PROCESSOR TYPE- ALPHA AXP PENTIUM MIPS R4600 i486-DX2 


Today, the effects on every TV or film you see are y SPD en. oS 4 183 op 


fcomputer 3D graphics. Now, with LightWave 3D IMARK FPOINT - 42.8 6.4 6.5 3.1 LightWave 3D ver 4.0 

: ° ° 2 5 . Windows Intel $875 
from NewTek, you have the same Emmy winning AS A PERCENTAGE OF THE PER of OF THE PERT oe Windows NT Alpha $995 
graphics tools used on prime-time TV shows such as[__. ™ark Froinr- Sk Oe 49% MM AMIGA 3875 
SeaQuest, Babylon 5, Robocop, and Star Trek: The aa eres Se 
Next Generation, Deep Space Nine, & Voyager. And | 7a | =— : > 


combineing LightWave with the Rendersaurus 


Hout Sur Stee sBevapes 5] RENDER SAVRUS RAX 


Y C ae) $29. The RENDER SAURYS RAX* is a Monster Rendering machine which holds 
sight tWave Work Stat tations . Y 95 SS Upto 10 rack mounted RENDER SAURUS RA X-550A racks each rack mount 
rting At has 2 Alpha-275MHz CPUs. With 20 Alpha-275MHz processors the 
zw fa AN / E v4 »< aX NN mM << LW275A) RENDER SAIRU> RAX will give you 5.5 Giga-Hertz of processing Power! 
LightWave3D 4.0 Alpha-NT, 17" monitor, 4X CD-Rom, The RENDER SAIURU> RAX System gives you the capability of adding 
500MB HD, 32MB Ram, Ethernet, Keyboard, & Mouse. Rendering Power as needed and the RENDER SAURU> RAX System will 
"fy f° allow you to Upgrade to Faster and Faster Processors as they become availible 


Call For a custom RENDER SAURU> RAX System: £Call 


RENDER SAURUS RA X-550A: $15,995 CACHE(ON-CHIP): 16K Instuction 

2MB(17ns) Data a 
Rax RAM MEMORY CAPACITY: 
2 Banks per CPU, which can be populated with 


a Tas BC200M. ti995 oO» 


-_ Alpha AXP 210644 CPU /2MB of Cache & 32MB Ram 


EN DERSAIR- BC233A. £79 5 a 


3MHz Aipha AAP 210644 CPU / 2MB of Cache & 32MB Ram 


each with: 128-bit external data path, 


| : L 64-bit internal data bus, 16MB to 1GB of 72-pin SIMMS 60-80ns RAM 
-& 34-bit physical, ; 
: READER SAUR-BC275A >< 3S 475 so ta aes ey 128-bit RAM Architecture . 
_ TISMMz Alpha AXP 21064A CPU / 2MB of Cache & 32MB Ram Ba SESE eR Hare ist 
ne ee i ian, tas at ae - 2 a : 7 Poe 
_500MB HD. 2X CDROM Drive, Ethernet, 14" SVGA Monitor, keyboard, & mouse. . 
KE ites hues Om LRA DE > 
Workstation System Specifications: SS {RENDER SAURYUS RAX-550A: £15,995 NOTE: 
CPU: BUILT IN PORTS TC — 2 
275MHz ALPHA AXP 21064A CPU REDUSE HARDWARE INCOMBATABILITY : 2. 2 Alpha-275MHz CPUs, Each RENDER SAURO> RAX-550A 
Ue lM aedidas dd Gale gc, ae eis . 2 Rax Ram OMB Bank (OMB total) needs 2 Banks (1 for each CPU) to be 
SCSI NTE FALE. = + . & 
34-bit physical, FAST SCSI-2 DMA = 2 SCSI-2 SOOMB (1GB total) filled with High Speed PAX RAM: 
64-bit virtual address bus. Max 10 MB/sec. synchronous data tranfer rate TRE ANDER SAURYS RA X-550A32R: £18,995 x aN keke < 
CACHE(ON-CHIP): SERIAL INTERFACE: 2 Alpha-275MHz CPUs RAX RAM 32MB) AANK Call 
16K Instuction Two pile. speed RS-232 serial connectors : v . RA X RAM 64MB KAANK $Call 
aVBc ys) Data. res (NS16C552-compatible UARTs) S 2 Rax Ram 32MB Bank (64MB total) RAX RAM 128MB £ANK Call 
PARALLEL INTERFACE: a 2 [-2 
MCE ee SITE RGR RID One high-speed, bi-directional parallel port. zy Seve lee Pee each rikation RAX RAM 256MB KAANK $Call 
ce) fe) in ns = : 
2 Speed-inda sete RAM banks, FLOPPY DISK INTERFACE ES g RAX RAM 512MB KAANK $Call 
mus Series Deca K Supports two drives, maximum 2.88MB per drive. fe} 
wi 
REMOTE DIAGNOSTICS: . i 
BC Bus: ; ae ft Additional serial est ee wasalehe diagnostics ALPHA SOFTWARE LightWave3D ver4.0 aie Contre Card Bus) : ake 
connectors, version 2.0 compliant. n 
sieddalgilh 132MB/sec. 1/O Throughput: 33MHZ. Sen ee ae ee SUPER BUNDLE Impact Alpha age rade. me ta uae 64 4 95 |p 
ISAB ERATING SYSTEMS: : : ; 3 
3 fully 1SA- compliant connectors. Microsoft Windows NT - $1785 Winlmages Morph 14" to 17" High Resolution 3595 


zz = L a mi7" to 21" High Resolution $1195 
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: “ SS ra j om * ecsceen itt 
Essence Textures are algorithms used to color the 
surface of an object, and take very little RAM (about 
1—15K each), and have no pixel artifacts. An “ 
algorithmic texture” is a surface that can be 
characterized with a mathe matical algorithm as 
opposed to just ‘‘painting on’”’ with a brushmap. 


é roy My, 


re : 


is sixty-six algorithmic textures compat- 
ible with the Forge texture design program, rang- 
ing from Hex, a simple tiling of hexagons, to a 
complex surface called Fractal Noise; turbulent, 


Super Bundle- 


All S sets 
OnLy 


interior Construction: Create rooms & 
interiors with over 100 Objects: doors, windows, 
stairs, fixtures, mold ings, ceilings and rooms. 


Homes: 4 complete, scaled homes. Exteriors, 
Interior rooms. Animated Doors and windows . 


interior Design |: 
Over 50 Real-World 
Scaled Furniture 
Objects: Beds, Tables, 
Chairs, Cabinets, ... 
Doors & Drawers 

Can Be Animated! 


Interior Design 2: 
Over 50 Kitchen & 
Bathroom Objects: 
Lighting Objects, 


_ Appliances, cabinetry, 


sinks, vanities, tubs, 
toilets and toiletry... 


interior Design 3: 


- Over 50 Real-World 


Scaled Office Objects: 
chairs, desks, book 


_ cases, file cabinets, 


PC workcenters, 
shelves, and more. 


Fields & Foli 
SNAP MAPS : Bulan Materia & Fabrics 


Whereas other texture libuaries help you enhance objects 
you created Snap Maps help you create objects! 


SNAP MAPs is the first texture library 
to support the advanced mapping 
techniques today’s renderers are 
capable of employing. In addition to 
adding photorealistic textures, 


$Call 


$Call Snap Maps can cut your 3D objects into 
a 


new shapes, saving a great deal of time 
in modeling complex objects. 


Fields & Foliage $129.95 
Building Materials & Fabrics $129.95 
Super Bundle: F&F plus BM&F $240 


Windows 


ieee aay detail-rich for objects like clouds, fire.... 


soa hasover forty other textures. Organic 
\ ~~ VOLUME I | surfaces: Natural skins and colorings—turtle shells 
A “vegecrg, | to crusty alien hides.- Space textures: Hull plates, 
ane et ieee as giants and planetary rings. Animated plasmas.: 
$Call 


DEDICATED 
Ape ee = | DIGITAL 
ees [IMAGERY 


Create a 
3D Virtual City with 


Citybuilder $120 


CITYBUILDER contains over 75 detailed 3D objects 
featuring high and low Resolution versions o 
recognizable buildings from major U.S. cities. 


Objects are available in Lightwave3D, Imagine, DXF, and Wavefront formats. 


t 


Amiga 
Windows 
Windows NT 


SUPER BUNIDLE 
ALL 5S SETS 


Load/display any Essence texture or attributes, preview in real- 
time. Interactive edit and preview in color. In Forge the aeign 
process is reduced to simply sliding a gadget and watching the 
change take place! 


Formats: 
Lightwave:Amiga/Windows 
3D Studio 
Imagine:Amiga/PC 


Hierarchical Models 
with Morphing Features $ J 7 5 

Each set includes a man, woman, 
child & strongman, walk & run motions, morphing facial 
expressions & hands, : 7a m 5; ER 74 ta uy eo 
and extensive manual all for one affordable a : 
price. Medical/ 
Here Are Some Reviewers’ Impressions: 

“The objects rendered perfectly ... 
an excellent source for accurate human 
form and motion... Crestline Software has 
produced a superior package... ”’ 
J. Parenteau, Amblin Imaging, FX producers 
for seaQuest, LIGHTWAVEPRO 4/94 

“This product is definitely the most 
mature and well-developed . . . excels in 
supporting motion... and it has the best 
hand and facial morph targets.” S. Elliott, 
author of Inside 3D Studio, CADENCE 8/94 

“If your project calls for people, the Human- 
oid objects are the best.’” DV MAGAZINE 10/94 


Space Essentials (50 objects) 


ANTI GRAVITY 


3D ANIMATION MODELS & TEXTURES , 


1¢800¢7@GRAVITY 


456 Lincoln Blvd, Santa Monica, CA 90402 
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FAX (310) 576-6383 


2 AiG (Wily OeeS Ore ex CTO CMON COCO MTG! 
ity fear fie Wollone Raney Suiplies, Conlin tis, 
MaIVOUORS@SEID cleats FLYcR: Phas fils, 


Hanger # # # # FLYer Pass 
Model BAYS Watts Fans IDs Ports Thro. 
AGH-4 4 200 3 4 2 No 
AGHA 7 a 38 Td eles 
AGHS 9 300 3.9 3. Yes 


A4000/25MHzLC040/18MB Ram/800MB Ib 
FLYer/Toaster/TBC IV/ 
AntiGravity 9Bay Hanger w/ Octopus Cable 
Two 2GB Flyer HD’s and 2X CDRom 


Ba. 


Minimum 2 Video Drives 
2GB 
4GB 
9GB 
CABLES: 
Octopus Cable 
wy A4000 External 
SI-2 Kit 
High-D Term. 
T-OvenGT Cables 
Flyer 
Terminator 
TAPEBackUp Drives: 
5-10GB 2.5GB/Hr 
7-14GB 1.6GB/Hr 
10-20GB 5.4GB/Hr 
20-40GB 5.4GB/Hr 


ToasterOvenGT-4000 Tower System/ 
40MHz040Warp/18MB Ram/1GB SC 
FLYer/Toaster/TBC IV/ 

Two 4GB Flyer HD’s and 2X CDRom/ASIM 


ee HE Te 


ot 
oe 


ToasterOvenGT-4000 Tower System/ 
40MHz040Warp/32MB Ram/ 
2GB 7200 RPM SCSI-2 HD/ 
FLYer/Toaster/TBC IV/ 
Two 9GB Flyer HD’s and a 1GB Audiotib/ 
4X CDRom/ASIM 


3.5" SyQuest- 1O5MB & 270MB ;. 
Has an average seek time of 14.5ms; Comes in 
SCSI & IDE formats; And the 270MB drive —s_ | 
reads & writes the 105MB cartridges. 
5.25" SyQuest- 88MB & 200MB |. 
Has an average seek time of 20ms; Comes onlyf 
in SCSI format; And the 200MB drivereads& & 
writes the 44MB & 88MB cartridges. a: 


105 200 2/0 
$265 $NA $390 
$265 $415 $380 
$465 $555 $535 


105me 2006 270m 
$65 $90 $70. 
$60 $87 $ 65 


Multi Media Features: 
@ Double & Triple Speed High Quality CD-ROM Drives 
@ Kodak Multi-session CD Compliant 
@ MPC Level Il 
@ XA Compliant 
CD-Rom DRIVE SPEED INT 
CHINON 2X $185 
SANYO 4X $295 
CD-ROM RECORDABLE 
N/A $1895 


PINNACLE 2X 
YAMAHA 4X $2865 $2995 
READ/WRITE CD’S each $25 Qnt-5 $100 


EXT 
$275 
$395 


Sy Quest Drives: 
IDE Bare Drive 
SCSI Bare Drive 
External w/Cart. 


Cartridges: 
1 each for 
5 each for 


HARDDISKS 


Drive Media 


Featuring Drives From Micropolis, 
csi Day's SGANET, aan ee & ug Ocha 


ae tee 


SCSI2 4mm 
SCSI2 4mm 


SCSI2 4mm 
SCSI2 4mm 
SCSI2 4mm 


$795 
$875 


$745 
$845 


»ny DAT (600MB/Hr) 
iB _ Sony2000 


‘Sony4000 IDE HardDisks 


SCSI-2 HardDisks 


Sony5000 


EXB8505 
_Expeott 


st Ta ae Drives 
5 26 ES 
Ee’ “4000 


scsi 8mm 
SCSI2 8mm 
SCSI2 8mm 
SCSI2 8mm 


_ Wan Tek9500DC eer 
r 
(5GB/Hr) 


$895 


$1945 
$2095 


$1195 
$3395 
$6695 


FMT 
Micropolis 
2.1GB 


2.1GB 
4.2GB 
4.2GB 
9.1GB 
9.1GB 
Conner 
1.0GB 
2.1GB 
2.1GB 
4.2GB 
SEAGATE 
1.0GB 
2.1GB 
2.1GB 
4.2GB 
4.2GB 
9.0GB 


= Quantum 


DRIVE 


MC4221 
MC4221AV 
MC3243 
MC3243AV 
MC1991 
MCI1991AV 


CFP1080S 
CFP2105S 
CFP2107S 
CFP42075S 


$T31230N 
$T32430N 
ST32550N 
ST15230N 
ST15150N 
ST410800N 


SPEED 


8.9ms 
8.9ms 
8.5ms 
8.5ms 
12ms 
12ms 


12ms 
8.5ms 
8.5ms 
9ms 


9ms 
9ms 
8ms 
8ms 
8ms 
Tims 


INTERNAL 


$1000 
$1050 
$1450 
$1495 
$2350 
$2695 


$475 
$885 
$965 
$1395 


$535 
$995 
$1095 
$1195 
$1395 
$2995 


FMT 


Maxtor 
425MB 
540MB 
850MB 
1260MB 
13 1MB 

Conner 
350MB 
422MB 
425MB 
540MB 
850MB 
1275MB 

SEAGATE 
428MB 
545MB 
850MB 
1083MB 
210MB 
260MB 


DRIVE 


7425AV 
7540AV 
7850AV 
71260A 


12ms 
12ms 
12ms 
12ms 


SPEED 


32K 
32K 
64K 
256K 


INTERNAL 


131P PCMCIA Type Ill 


CFL350a 12ms 
CFL420A 15ms 
CFS425A 15ms 
CPS540A 15ms 
CFS850A 15ms 
CFS1275A 15ms 


ST3491A 14ms 
ST3660A 14ms 
ST5850A Tims 

§T31220A 12ms 
ST9240AG 16ms 
ST9300AG 16ms 


32K 
32K 
64K 
64K 
64K 
64K 


120K 
120K 
256K 
256K 
120K 
120K 


7s i 
250 
3:5" 
Bs 
375% 
3:5" 


325" 
3.5" 
Yrs js 
3.5" 
paige 
Fares 


$175 
$195 
$275 
$395 
$295 


$295 
$345 
$165 
$245 
$295 
$375 


$195 
$225 
$275 
$395 
$195 
$225 


541MB 
545MB 
731MB 
850MB 
1.0GB 
2.1GB 
2.2GB 
4.3GB 


LT540S_ 11ms 
FB540S 12ms 
LT730S_ Tims 
TB850S_ 14ms 
FB1080S 12ms 5400rpm 
XP32210 8ms 7200rpm 
VP34301 8.5ms 5400rpm 
XP34300 8ms 7200rpm 


340MB 
524MB 
Quantum 
420MB 
545MB 


ST9385AG 16ms 120K 2.5" $265 
ST9655AG 16ms 120K _— 2.5" $395 


TB420A 12ms 5400rpm = $195 
FB540A 12ms 5400rpm = $245 
731IMB_ LT730A Wms 4500rpm $265 
850MB TB850A 14ms 4500rpm $295 
1050MB FBI080A 12ms 5400rpm = $545 


ANI GRAVITY 
PRODUCTS 


1¢800 7 ¢@ GRAVITY 


456 Lincoln Blvd, Santa Monica, CA 90402 
TEL (310) 393-6650 FAX (310) 576-6383 


4500rpm 
5400rpm 
4500rpm 
4500rpm 


$250 
$260 
$275 
$280 
$520 
$925 
$1355 
$1595 


ing Cartrid es 
| ne: $22 


$30 $28 


IG SYSTEMS INC. 


PERSONAL ANIMATION RECORDER (PAR): 24-Bit Real Time 
Video Playback/Recorder (s-Video, NTSC, Beta/MIl, PAL Ver Available) 


NTSC $ 1595 
PAL $ 2995 
PC (ISA bus) NTSC $1595 
PAL $ 2995 

PAR HARDDISKS 

5OOMB 

1.0GB 

1.7GB 


Amiga 


F 
"PECCEP TOS Jur standard PYR 


Emenee a | Windows NT™ 


PERCEPTION 
PVR-2500 $1885 

CAPTURE CARD 
AD-2500 $935 


VIDEO DRIVES 
BARRACUDA 
2GB $1095 
4GB $1395 
9GB $2995 
MICROPOLIS 
2GB $1050 
4GB $1495 
9GB $2695 


safiware includes 


basic video 
editing todls. 


August Special 
paler ory Price 


$79 
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CD-ROMs 


3D-ROM VOL 


VOE2 
AMINE TE: S 
AMINET-CB:ROM 
AMINET SHARE 4 
AMIWARE- SEF 
Club Toaster:CD 
FRAG TAE PRO: 
FRESHFONTS 
FRESHFONES VOE.2 
GIFS: GAEOREGD ROM 
GROLIER ELEG-ENCYGEOPEDIA 
EIGHT ROM 
LIGHT ROM:2 
MEETING PEARLS VOLE 
MEETING PEARES VOE2 
MOVING TEXTURES GD: ROM 
PYROMANIA 
TEX TPURE:GALEERY 


Y UTILITIES 


AnmiBack v2.0 

AmiBack Toots 

AnmiBack+Tools 

ASIMS CDE V:3 

EROSSDOS PRO. 

CROSSMAC 

DIREC TORY: OPUS 5:0: 

EPSON STYLUS: CER: PRINT DRIVER 
GIGAMEM 

LINK AT 

MAXDOS 2:5(AMIGA TO MAC) 
PEGGER JPEG: COMPRESSION 24 
STUDIO TEPRINT SOFTWARE 
FAPEWORM-FS 

TRAP: FAX: AMG 


¥Y 3D SOFTWARE 


ANIM WORKSHOP. 

BAT GH FAG FORY. 

Caligari 24 AMIGA 

DYNAMIC: MOTION MODULE 
ESSENCE} 

ESSENCE fl 

FIBER FACTORY 

IMAGINE AMIGA 

IMPAGT AMIGA 

LIGHT WAVE 3D: V3:5 

MOTION MASTER! 

MOTION MASTER H 

PIXEL 3D:PRO 

PLANTATION: 2 NODE 

PLAN TATIONS NODE 
PLANTATION 16: NODE 
PLANTATION: 20 NODE 
POWER MAGROS 

REAL: 3D: AMIGA 
SCREAMER:NET 

SPARKS METRO 
Subseription:EX for LightWave 
SURFAGE- PRO: FOR LIGHT WAVE3D. 
TNET-LIGHT WAVE RENDER: NETWORK 
VISTAPRO:3,0 

WAVEMAKER 2:0 

WORED- GONSFRUGTION SET 


<x * * 3D SOFTWARE 


Animadg/VM Diaquest for Video Machine tite= 900 
Asymetrix 3D:F/X 70 
CALIGARI TRUESPACE VER 2.0 695 
Crystal 3D Designner 330 
Crystal Hying Fonts 3.0 
Crystal: Topas: 5.1 
IMAGINE PC 

WINDOWS 


IMPACT 
WINDOWS NT-ALPHA 
WINDOWS NT MIPS 

LIGHT WAVE 4:0° = -INFEE WINDOWS 
WINDOWS: NE ALPHA 
WINDOWS. NT MIPS 

MactoModel: tS 

Ray Dréam Designer 3 

REAL 3D WINDOWS. 

Simply: 3D 

Strata 3D: 

SiuidioPro 

StrataVision 7 

Visual Reality 15 


Vv AMIGA 
x MAC OS 
T SSGI 


x DOS 
* WINDOWS 


DIGIMAX 3D OBJECT DIGHIZER AMIGA/PE.- 645 


3D MODELS & TEXTURES 


DEMENTION: TEGHNOEOGY: 
CATHEDRAL GOLLEGTION 
JURRASIG COLLECTION 
MUSIC GOLLEEGTION 
SPORTS COLLECTION 
WEDDING COLLECTION 
DEDICATED DIGITAL IMAGERY IN LIGHIWAVESD, 
IMAGINE: DXF AND: WAVEFRON EFORMAT 
CEEYBUIEDER 
MEDICAL: ANATOMY DEX 
AGTOS/VEHICEES 
HOUSEHOLDATEMS 
SPACE ESSENTIALS 9 
DEDICATED DIGITAL BUNDLECALE 5) 
HUMANOID IMAGINE AMIGA/PG 
LIGHT WAVESD = AMIGA/PG 
3D STUDIO! PG 
MATERIAL TEXTURE LIBRARY. 
MODEEMONGER INTER 1 
MOTION: MAN 8 
REPLICA TECHNOLOGY. FOR EIGHT WAVESD 
HOMES 
INFERIOR GONSTRUG HON 
INTERIOR DESIGN] 
INFERIOR DESIGN: H 
INTERIOR DESIGN AH 
REPLIGA FEGHNOL OGY: BUNDLE 
ROADSIGNS 
SNAP MAPS HELDS & FOLIAGE 
SNAP- MAPS MATERIALS & FABRICS 
SNAP: MAPS BUNDEE (F&F AND: M&E 
TEXPURE-GHY 
Texture: Heaven 2 


Y GRAPHICS SOFTWARE 


ALPHA: PAINE 
BRILLIANCE 
DEEUXE-PAINT 5.0 
ELASTIC REALITY: 
ABEKAS DRIVER 
ADPRO 2:5 
ADPRO EPSON SGANNER 
PROFESSIONAL CONVERSION PACK 
ELASTIC REALITY: WINDOWS 
MAG 
MORPH PLUS 
FEREXX:PRO 
GraphicRECALL Vis 
IMAGE-FX 
IMAGEMASTER 
MAIN ACTOR PRO 
Main:Actor Broadcast 
MULTILAYER AdPro 
ImagelX 
PHOTOGENICS 
PRO CONTROL 
PYROMANIA 
Subscription FX 
TAKE 
TV Paint 3:0 AMIGA/PC 
WINIMAGES MORPH R3: = WINDOWS 
WINDOWS NT: ALPHA 
WINDOWS NFMIPS 


< %& % GRAPHICS SOFTWARE 


Corel Draw 3 Corel 

Corel Draw 4 Corel 

Corel Draw 5: Gorel 

Corel PhotoPaint 5.0 Plus Corel 
Dabbier-1,0 fractal Design 

Digital Morph 1.0 HSC for Windows 
Hijaak: Graphics Suite 3.0 

ImagePals 2:0 

Kias Power: Tools 2.0 

KP-E Convolver 

Matissue Fauve Software pamting for Win, 
MorphStudio 1.0 

Painter 3:0 

PhotoMorph 2 

Photoshop 3.0:Adobe 

Pro Video: 24: TGC Shereff Systems 
Sketcher] 

Suite maging 

Typestry 2:0 Pixar tor Windows 


AMIGADOS 053.4 ROM UPGRD(2000/500) = 435 
AMIGADOS O$3: tT ROM UPGRD(3000) 145 
AMIGADOS ©5S3,1 ROM UPGRD(4600). 
AMIGA KEYBOARD: A2000 165 

A3000 

A4D00 
GRYSTAL TRACK BALE AMIGA 
CYBERST.ORM 060-SOMA2:A4000 

SCSE2 MODULE 
10 MODULE:GNPUT/OUTPUT: MODULE): $45 
CYBERVISION 642° 2MB. 465, 
GYBERVISION 64 = -4MB 595 
DATA-FLYER 2000/3000 HG: 
DATA FLYER SCSI PLUS 1200 HO. 
DATA FLYER SCSI PLUS 4000 110 
EMPLANT: DELUXE = 345 
EMPEANT ROMEGHIP)-PE (586) 100 
EMPEANT ROM:-MAG 
GYP- MEMORY: 4MB 
HIGH DENSITY: FLOPPY: A4000 
A2000 


MEGAGCHIP 2000/500;ANG8375 NT SG 

MONIFOR: = €D1404 14 MaltiScan 
CDASOI 45" MultiScan 
CH2901 20" MultiSéan 
IDEK: 17 SOIZEP(RNGSKHZ). 

MOUSE-AMIGA: BOING: OPTICAL 

MOUSE-MEGAMOUSE 

MULTIFAGE=3 

PARALLEL PORE SWITGHBOX 

PIGASSO: IF CARD 2MB 

PRIMERA PRO: COLOR PRINTERS 600DPI 

RETINA t= 24BE 4MB 

RETINATH: = 24B)7-4MB 

SONNET: GEOCK DOUBLER 

SYNC: STRAINER 

TERMINATOR: HIGH DENSITY: SCSI-2 

WARP: ENGINE 3028 OR'4028 W/CPU 

3040:OR 4040: W/CPU 
WARP: SCSEGABLE KIT: W7 TERMINATOR 


% WINDOWS ACCELERATORS * 


9SEXMotionS31- 49: DRAM: VEB/PCI 180 
SEXMOtiON7 7149 VRAM: VEB/PCI 590 
SEX Vision330 #9: DRAM = VEB/PCI BS 
Graphics Pro Turbo ATI VRAM VEB/PCI Mi 300 


Graphics Xpression AT] VEB/PCI/ISA 
GXE64 Pro #9 VEB/PCI 


GXE64 Prd 1600-#9. 2MB VIB/PCI 
imagine 128 #9 4MB PC 1280X1024 

1600X1280 
impression 


Lite Matrox: 2MB=PCI/ViEB 
Plus: Matrox: 2MB on 
A 
Plus 220MAZ DAG Mattox PG] 


ISA 
Millemlum Matrox 
MIctoGRYSTAL-20PV miro: 2MB VRAM:PCI 
micfoCRY STALE 20SD miro: 2MB DRAM V1i-B/PEI 
MICFOCRYS TAL 2O$V. miro: 2MB VRAM VLB/PEI 
MUCrOCRYSTAL 40SV. miro 4MB VRAM ViB/PCI 
miroOVIDEO 12PD mire IMB PCI/VEB 
Stealth64 Diamond 
DRAM VEB/PEIw/Gorel3s IMB 
2MB 
Video 3200: PCi 2MB 
Video: VRAM VLEB/PGI 2MBw/Corel4 
Vidéo: VRAM VEB/PCLAMB w/Corel4 
VRAM VEB/PCEAMB w/C3 ave 
4 
Video VEB/PEIw/Corel3 2MB 


AMB 
Win turbo AT! 2MB-VRAM VLB/PCIASA 


Y¥ PROGRAMMING 


CAN DO 

DEVPAC3 65 
SAS/C Gov elopiient system w/ C++ 135 
SCALA: MM300-CHAR.GENSMUL TIMEDIA 350 


ORT 


x 3D HARDWARE v HARDWARE X & % AUTHORING SOFTWARE 


Action 3:0 160 
Astound 120 
Director 4:0 830 
Intéractive 2:0 180 
MediaForge $Call 
MediaShop $Call 


v VIDEO & AUDIO SOFTWARE 


Broadcast: Titler It Super Hikes 
COMPOSITE STUDIO PRO 
COMPOSITES FUDIO. 
CROUTON:FOOES 
DECISION MAKER 
DIGH-AL: SOUND: FRAGCK-(USES FAS TRAM) 
FLIGHTGEAR 
Flite Path 
Flite Recordér 
Hy Effects 
HOLLYWOOD FX -V1.28 
MONTAGE 
MOVING TEXTURES 
PERSONAL EDEFOR-NUGLEUS 
Personal: SFC-Pius 
PRO WIPES 3.0 
TOASTER 4:0:UPGRADE 
TOASTER: FOOLKITS 
Visual FX for LightWave 
Vol 
Vor? 
Bundle: Volt 8:2 


AV SOFTWARE x x * 


CineWorks D/Vision Systenis Software only: 900 
Media Studio 2.0 Ulead Sys: for Windows 300 
Premiere 4:0:Adobe 

RAZOR-NONEINEAR SOFTWARE W.PAR 
Transjaminer Hasti¢ Reality Effects for Premiere 
Furtle Fools: turtle Beach 

Video Director 2.0 for Windows 

Wave 2:0 Furtle Beach 


¥Y VIDEO & AUDIO HARDWARE 


Breadboard Prevue Tech 
CHROMAKEY: PLUS 
DPS 210 VIDEO: SIGNAL TRANSGODER 
DPS PERSONAL: COMPONENT: ADAPTER 
DPS. PERSONAE-VECTOR SCOPE VM2000 
DRS Personal Anim Recorder (PAR) 

AMIGA NISC #2150 

PAL #3150 
DPS: Protocol-Gonverter PPE2000 
DPS Remote RE20G0 
DPS: TBE HIV72500 
DPS ABEAV V4-2606 
DPS TBEAV Plus VT 2600WB 
DSS$8+SOUND:-BOARD 
SUPERGEN SX 
SUPERGEN'SX STUDIO. 
HANGAR: 4: BAY. 
HANGAR:7:BAY: 
HANGAR: 9 BAY: 
HIGH FLYER 
FAN KET 
WITH POWER SUPPLY. 
CABLE-KLT 
KITCHEN SYNCH DUAL -TBC 
KIT-CHEN SYNCH GENEOCK OPTION 
LTE MAGIC BOX 
MEGASOQUND: 
OCTOPUS-FALYER GABLE 
SNAPPY: 
SUNRISE BOARD-S TUDIO 16 
Syne Trap 
OGASTER OVEN GT4000 

CABLEKIT: FOR TOASTER OVEN 
TOCCATA AUDIO BOARD 16 BIT 
VIDEO :-GAPTURE-A1200:VIDI 12 
VIDEO FLYER 4000 V4.0 
VIDEO TOASTER 4600 
VIDEAMIGA T2:NTSG 
Viab ¥/C Digitizer Int 
Viatie¥/C Poteet Ext 
VLAB MOTION 
VEAB “GOMPONET’DAUGHTERBOARD. 
VEAB MOTION + TOCCATA 
VAP. 
¥/C Plus 


Terms and Conditions: Call for shipping rates, warranties, and other policies that apply. Quantities are limited and prices are subject to change without notice. Anti Gravity Products 
(AGP) accepts COD orders payable by cashiers check only. Payment must accompany all purchase orders. We are able to offer quantity discounts to dealers and system builders. Or- 
ders may be paid by Visa/Mastercard. All sales are final. No refunds, please. Defective exchanges are for same product only and must have a Return Material Authorization number 
(RMA), be in original packaging, and condition. No guarantees are implied as to product performance with your system or as to manufacturers claims and specifications. A 20% 


restocking fee applies to all exchanges of unlike products or any orders that are cancelled after shipping. All orders cancelled must obtain a cancellation number. All exchanges are at 
Federal Express: Priority, Standard Overnight, and Second Day Economy; 2) 
shipped within 48 hours for your convenience. Shipping damage must be reported directly to the carrier within 10 days. 


our option. AGP is able to ship via, 1) 


UPS overnight, Second Day, and Ground. Most orders are 
Federal Express logos used with permission. This 


advertisement, its contents, and its style are the Copyright of Anti Gravity Products and cannot be duplicated without express written permission. All trademarks are the property of 


there respective companies. 
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SOUND CARDS x * % 


MirOSOUND:PCMT pro 220 
Monte Carlo Purtle Beach 100 
Monterey: Turtle Beach 340 
Quad Studio Turtle Beach 

includes Multisound Tahiti 380 
Rio: Furtle Beach MIDESynthesizer Module 435 
Sound Blaster 46 Mulicb Creative Labs 145 
Sound Blaster 16: SGSI2 Creative Labs 195 
Sourid Blaster. 16 Value Edition Creative Labs: 100 
Sound Blaster AWE32 Creative Labs 280 
Tahiti turtle Beach 270 
Tropez Turtle Beach 220 


<x * * VIDEO HARDWARE 


Panasonic AGI970= -SVHS:V-TR 
Panasonce-G11384Y: SVHS Color Monitor 
SANYO: = SGVRS955: SVAS Animation VIR $Call 
CineWorks Kit 2:D/Visior: Systems 2180. 
Dual Rackmount Chassis ES2200 TF DPS 500. 
mroVIDEO 
20TD:live mire PEWVEB 460 
DTmMito 240 
DGi miro w/Adobe Premiere 600 
DE Miro. w/lead VideoStudio $90 
DEL mite w/Adobe Premiere 1170 
Movie Machine Pro 
FAST Electronic 445 
MIPEG Option 
MIPEG Option (w/ Adobe Premiere) 
W/MIPEG and Premiere 
DPS: PERCEPTION 
DPS PERCEPTION VIDEO: CAPTURE GARD 
DPS Personal Aniny Recorder (PAR) 
PAR PC NESG #2100 
PAL: #3100 
Smart Video Recordér Pro intel 
SNAPplus Cardiial 
SNAP plus VE Cardinal 
Spey on PLAY 
TA 1T-OR-AB ROLL; WINDOWS 
TAO EDITOR-CUTS ONLY; WINDOWS 
THUNDER: VISION 
VideolT ATi 
Video Blaster Creative Labs 


$Call 
$Gall 


RT300 
SEIO0 
Video: Machine dite FAST Hectronic 

Video Machine lite with Multit/O Pro FAST 
Vidiola Premium Orchid 


GLOBAL & LOCAL NETWORKS ). 


ENEAN DES INTERWORKS SOFT WR-AMIGA = 265 
ETHERNET EXTRAS 
CABLE 5! (ONE BET WEEN 2 BOARDS): 15 
10° 20 
25) 35 
T-CONNECTOR (EACH CARD) 5 
TERMINATOR (EACH END): 5 
ETHERNET. CARDiI-CARD FOR A1200 PEMCIA 345 
ETHERNET HYDRA AMIGANET-LAN BOARD 
INTEL ETHEREXPRESS LAN ADAPTOR 
ISA‘BUS 
PC BUS 
VISA:BUS 
MODEMS 


BOGA 14.4 q 

US ROBOTICS 14. A(BAUD RATE) 
US ROBOTICS 28,8 2 

NOVELL NETWORK ANODE AMIGA 

TERMITE AMIGA TELCOM SOFTWARE 


¥Y SOFTWARE 


GHECKS & :BALLANGE 
EDGE PRO TEXT EDITOR 
TURBOGCALG V2.0 
TYPESMITHV2;5 
Twist? 

WordsWorth v3.4 


ViewSonic I5ES 15" 1280X1024 28 Ni 
ViewSonic-15PS$ 15" 1280X1024-.28 NI 
VieWSOnICAZG 37" 12801024 -28:NI 
Viewsonic d7== 17! 1600X1280 28 Ni 
Viewsonic: 20G 20" 1600X1280 :28 NI 
ViewSonic 21- = 21! 1600X1280 28 NI 


NTI GRAVITY 
RODUCI 


1¢800 7 @ GRAVITY 


456 Lincoln Blvd, Santa Monica, CA 90402 


products treat surfaces as a Set of multiple sur- 
face elements or equations. Strim also has an 
accuracy to the order of 21, whereas most other 
products offer accuracy to the order of 6 to 8. 
As a result, Strim provides superior surface 
smoothing and blending, simpler geometry, and 
a database that is more compact than others. 
Strim’s method for calculating also lends to 
faster operation (because it’s dealing with sim- 
pler geometry and a smaller database). 


Because Strim treats 
each surface as one 
complete equation, it 
creates models with 
extremely smooth, 
clean surfaces. 


Strim supports such typical surface modifi- 
cations as the changing of pass-through points 
and the moving of edge boundaries. One of 
strim’s more notable features, however, is its 
ability to blend surfaces that are tangent to adja- 
cent curves, edges, or surfaces. Specifically, 
options let you blend continuity to a point, blend 
continuity in tangency, and, most importantly, 
blend with a continuity of curvature to adjacent 
surfaces. This last feature eliminates demarca- 


tions in your final model, which is highly desir- 
able for machining parts; most other programs 
leave behind some kind of demarcation where 
the surfaces met. The same holds true for 
curves: It’s Strim’s ability to perform continuity 
to curvature that makes it stand out from other 
products. 

When dealing with point-cloud files, Strim’s 
Surface Reconstruction module offers similar 
manipulation, editing, and blending tools. Be- 
Cause imported point data often isn’t a clean 
representation of a surface, this module also 
provides several tools for quickly cleaning the 
Surface, including semi-automatic surface 
smoothing within a desired tolerance range. 
Once created, a surface can be edited as any 
other surface with control-point data still intact 
for reuse and modification. 

Using the dynamic editing function, you can 
reshape all surface profiles in real time. Simply 
select the control line at either end of the curve 
and then drag the mouse: The surface changes 
accordingly. Another powerful option for shap- 
ing curves is the ability to dynamically edit the 
evolution of curvature. Simply select the curve: 
Control lines are displayed, which you can drag 


an unlimited number of 3D viewing windows, 
each of which can have its own camera. As 
such, you can adjust and interact with objects 
from numerous angles, facilitating your work 
tremendously. 

Additionally, a special 3D View Preferences 
requester (dialog) gives you control over any 
view-window’s colors for objects, ground grid, 
lights, camera, active items, axis markers, pivot 
points, and any parent object in grouped hierar- 
chy chains. You also can change the spacing of 
the ground grid, and you can hide any scene el- 
ement. (LightWave offers similar controls, but 
they aren't as easy to use.) 

For those of you who need to work with spe- 
cific recording formats, Impact lets you alter the 
scene's pixel aspect ratio (default is 1.2). Anoth- 
er handy feature is the ability to draw the objects 
in a scene as wireframes, vertices, or bounding 
boxes, which gives you some control over re- 
draw speed. If you choose wireframe, another 
control lets you adjust the percentage of poly- 
gons drawn, from zero to 100%. Not only will 
scenes redraw more quickly at a lower polygon 
count, complex scenes also will appear far less 
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Cluttered. | also find it quite handy for preview- 
ing wireframe animations in which object detail 
is not needed to appreciate the actual 3D 
movement. 

Currently, Impact includes 
Six physics engines: Force 
Field, Law of Gravity, Gravity 
(used to target a particular 
Object), Springy Thingy, 
Thruster, and Torque Motion. 
More are under development, 
but no details are available 
yet. You can alter all of these 
engines’ mathematical para- 
meters. The physics of an 
object is also related to the 
material it is made of, and Impact includes a |i- 
brary of material presets that can be assigned 
to any object. These are not texture maps, but 
“physics maps.” So a “rock” texture map will 
have different attributes than a “rubber” tex- 
ture map. 

To make working with Impact easier, 
Dynamic Realities includes 28 sample simula- 
tions—actually, wireframe animations with 


Getting the 
results you want 
with Impact takes 
some study, but 
you'll find its 
physics engines 
extremely useful. 


various physics applied—that let you preview 
how the basic effects will work. If you like any 
of these preset simulations, you might want to 
replace the simple default objects with a 3D 
object from your LightWave 
library. | loaded a default sim- 
ulation called “When Spheres 
Collide1,” and then replaced 
one of the two default objects 
(a sphere) with a toy soldier. 
Sure enough, when | ported 
the simulation over to Light- 
Wave as a scene file, the ball 
careened over the head of 
the toy soldier, taking aim at 
his poor body. But just before 
the ball touched him, the soldier bounded off 
Screen, just as the original sphere had in the 
“packaged” simulation. 

One nice feature, which | discovered 
during my explorations, is that each frame 
of the simulation comes into LightWave as a 
keyframe. This gives you total control over 
finetuning Impact effects. You also can de- 
Sign and save your favorite Impact interac- 
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aceatl When New York ad agency Lotas Minard Patton Mclver wanted a 1 color opier/printer to 


CoLor SERIES 
Par saben A enhance the quality of work presented to their clients, they went on. an exhaustive three 
— month search and chose the Xerox MajestiK. The Majestik’s sophisticated color matching 
sees ag eliminated the need for transfers. Its ability to program exact PMS colors into memory even lets 
ee them reproduce their client’s logo color perfectly on every coin. All this does more than save 
DUPLEXING 


time and money. As studio manager Judi Sohn put it, “It frees us up to work on what really 


CONNECTIVITY OPTIONS 
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REVIEWS 


to dynamically change the curvature. You also 
can enter specific values in the dialog menus. 
Frankly, | haven’t seen another product with dy- 
namic, freeform manipulation of curvatures. | 
find this method of working much more intuitive 
than changing numeric values of the slope and 
control points. 

While its main focus is advanced surfaces, 
Strim also supports typical exact or faceted B- 
Rep solid modeling tools, such as sweeping, 
parallel, offsets, primitives, and Boolean opera- 
tions. All surface/curve geometry can be im- 
ported/exported from solids, unlike some prod- 
ucts, which only support boundary lines and, 
therefore, require you to reconstruct the solid. 

All geometry is contained in the file as poly- 
nomials, and every surface type is provided, in- 
Cluding primitives, patches, and sweeps. You 
also can create curves using several methods, 
including such dynamic options as between two 
Spatial points, directly on a surface using point- 
to-point smoothing, and interpolation in free 
space. This last option lets you create curves on 
a wavy surface, taking on the surface’s slope, 
another feature not commonly found in surface 


modelers. 

You can create several primitives simply by 
keying sizes, including spheres, boxes, tori, 
cones, and cylinders. Strim also lets you auto- 
matically create bosses, 
pockets, and ribs by prompt- 
ing you for the required sizes, 
such as width, height, and 
blending radii. 

Distances and surface 
areas aS well as volumes, 
moments, and center of grav- 
ity are all model-evaluation 
functions provided by Strim. 
Additionally, a complete geometry checker 
“globally” checks the model—including all 
Curves, surfaces, and trimmed surfaces—for 
continuity conditions (gaps, tangency, etc.), 
helping to create a tighter design. 

For output, Strim can provide 2D drawings 
via a dynamic 2D link that extracts 2D data from 
3D surface or solid models. Strim also supports 
three levels of rendering tools. At the lowest 
level, Strim offers Gouraud shading with as 
many as eight light sources and such features 


Strim offers such 
distinct features as 
the ability to blend 
with a continuity of 
curvature to 
adjacent surfaces. 


as transparency. At the next level, a QuickRen- 
der option provides for multiple dynamic light 
Sources as well as user-specified material simu- 
lation and predefined colors. The high-end static 
renderer gives you photo- 
realistic rendering with tex- 
ture, material, environment, 
and bump-map controls; 
you also can choose from 
Gouraud, Phong, and ray- 
trace options. You can 
even scan images and use 
them as backgrounds for 
scenes or textures. 

Overall, Strim is an excellent product. Engi- 
neers using CAD for automotive, toy, and mold 
design should find that its surface creation, 
modification, and rendering tools streamline 
their work in a number of ways. Gs 


With 21 years of engineering experience, 
Alan D. Smith is a CAD industry analyst/con- 
sultant, trainer, and product reviewer. He can 
be reached via e-mail at 5262199@mci- 
mail.com. 


Impact 


tions, which you can use as formats for any 
inserted 3D object. | plan on creating a li- 
brary of simulations into which | can plug 
3D logos as | need them—a real time-saver. 


Impact users will find its interface 
has the look and feel of NewTek’s 
LightWave. You can use Impact 

to add physics properties to your 

animations. 
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Until you become more familiar with 
physics and Impact itself, you’ll probably have 
to preview frequently to achieve your desired 
results. | also would prefer a more icon-based, 
visual interface. Still, bottom line: Impact 
works. The Windows version of Impact should 
be complete sometime this month, giving 
LightWave for Windows users as well as their 
Amiga counterparts access to a very useful 
animation utility. GM 


R. Shamms Mortier is president of Eyeful 
Tower Communications, a Bristol, Vermont- 
based graphics and animation firm. 
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Edited by Now! $35.95 
Alan W. Paeth ei Wek 
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Hardcover, $49.95, c. 60! 


IBM Version 
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Paperback, $39.95, 387 pp. 
ISBN: 0-12-531940-4 
Includes one CD-ROM. 
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#1744 


}| Buy 3 Books and receive a 


FREE T-Shirt! 


Show Discounts! 
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Fax 1-800-874-6418 
For International Callers. | 
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HEAD-MOUNTED DISPLAYS 


Today's HMDs are head and shoulders above their predecessors 


hen head-mounted displays (HMDs) first became commercially available, vendors predicted that innumerable real-world applications of immersive 

virtual reality would soon follow. In reality, widespread utilization of the devices has been hampered by a variety of technical deficiencies, including 
insufficient display resolution, narrow viewing fields, high latency, and general awkwardness. Fortunately, many of the technology’s nagging problems— 
specifically, weight, resolution, hygiene, brightness, and the ability to connect and disconnect rapidly (enabling users to work in the real and virtual world 
simultaneously)— have been addressed in the latest generation of these devices. 

The issues of weight and hygiene have been addressed by limiting the amount of composite plastic material used 
to build the HMD shell, thus reducing the weight and limiting the number of points of contact with the head. Virtual Research Systems and Virtual i-o both 
offer high-end and low-end HMDs utilizing this design, and both products are considered leaders in the market. 

Resolution remains the biggest bugaboo for HMDs. Complaints are still heard regarding the poor image quality of both LCD and CRT displays. Depix- 
elator, or diffusion, screens used on LCD displays are helping somewhat, and continued advances in LCD and CRT technologies will improve displays 
even more in the near future. 

A fairly recent occurrence in the HMD world is the development of products that allow users to be in both the virtual and real world at the same time 
without adversely affecting image quality and brightness. Virtual i-o’s i-Glasses! have been developed specifically for this purpose and are being used by 
many of the leading video-game developers for use in the consumer game market. Not only is it easy to disengage from the hardware, but with the re- 
moval of a plastic shield, users can actually have the game images laid over the real world so there is no immersion per se in the virtual world. If the field 
of view and resolution could be increased on this type of HMD, the result could be the Holy Grail of VR HMDs. 

Before purchasing any product, users will want to build a list of important features for their specific needs. Expect to make trade-offs. For instance, 
you may have to settle for lower resolution in exchange for a wider field of view, or heavier weight for higher resolution. Purchase decisions should be 


COMPANY PRODUCT PRICE WEIGHT 


Forte Technologies : VFX 1 Headgear $995 2.5 lbs. 
Rochester, NY 

716-427-8595 
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General Reality Company CyberEye/mono $1995 14 oz. plus 2 oz. for tracker 
San Jose, CA CyberEye/stereo $2495 

408-289-8340 
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Kaiser Electro-Optics VIM 500Hrpv $3495 26.5 02. 
Carlsbad, CA VIM 1000Hrpv $7995 24.5 oz. 
619-438-9255 
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Liquid Image Corp. MRG2 $3495 6 Ibs. 
Winnipeg, Manitoba, Canada MRG3C $5500 7 Ibs. 
204-775-2633 
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n-Vision Inc. Datavisor 9ci $56,000 3.8 Ibs. 
McLean, VA Datavisor 10x 3.8 Ibs. 
703-506-8808 
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VictorMaxx Technologies CyberMaxx $799 14 02. 
Deerfield, IL 

708-267-0007 

CIRCLE 161 

Virtual Research System Inc. VR4 $7900 31 02. 
Santa Clara, CA VR4000 contact company 31 02. 
408-748-8712 VR5* less than $2000 2 Ibs. 
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Virtual i-o i-Glasses! (video only) $599 8 02. 
Seattle, WA i-Glasses! (PC version) $799 

800-646-3579 
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* Shipping in September 1995 
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based on application needs. For example, for many scientific and medical applica- 
tions, precision is critical. Take surgical simulation for treatment planning. If a sur- 
geon is practicing removing a virtual brain tumor in preparation for the real thing, he 
has to know exactly where to place his scalpel. A difference of even a millimeter 
could have dire consequences. On the other hand, for an architect creating a virtual 
walkthrough of a structure, much less detail is necessary—just enough to provide a 
feel for the space. And resolution is even less critical for gaming applications, so the 


lowest-resolution devices are generally geared toward this market. 


In terms of cost, HMD prices range from about $600 for Virtual i-o’s i-Glasses! all 
the way to $56,000 for n-Vision’s Datavisor 9ci. While the lowest-end products, such 
as the CyberMaxx HMD from VictorMaxx, specifically target the consumer-games 


market, n-Vision sets its sights exclusively on “power users,” such as military organi- 
zations and research labs, and doesn’t even 
consider such applications as gaming and en- 
tertainment for its high-res, high-cost product. 
Other companies, such as Virtual Research and 
Kaiser Electro-Optics, offer products that span 
the application (and price) gamut. Gel 


Contributing editor Douglas King is an 
industry consultant based in Turlock, 


California. 


PRODUCT 


DISPLAY 
RESOLUTION 


VFX 1 Headgear 789x230/181,470 pixels 

CyberEye/mono 420x230/96,600 pixels 

CyberEye/stereo 

VIM 500Hrpv SVGA 800x600/180,000 pixels 

VIM 1000Hrpv SVGA 800x600/180,000 pixels 

MRG2 240x240/172,800 pixels 

MRG3C 256x256 

Datavisor 9ci 640x480 

Datavisor 10x 640x480 multisync to 
1280x1024 

CyberMaxx 180,000 pixels 

VR4 742x230 

VR4000 742x230 

VR5* SVGA or better 

i-Glasses! (video only) 180,000 


i-Glasses! (PC version) 
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FIELD OF 
VISION 


45° Hor,/35° Vert. 


22.5° Hor/16.8° Vert. 


90° Dia 


g. 
100° Hor/30° Vert. 


84° Hor./65° Vert. 
84° Hor./65° Vert. 


50° per eye 
50° per eye 


54° Hor/40° Vert. 


60° Diag. 
60° Diag. 


g 
93° Diag./up to 70° 


30° Hor,/22° Vert. 


TYPE 


DISPLAY 


LCD 


Dual LCD 


Dual LCD 
4LCD 


LCD 
LCD 


CRT 
CRT 


LCD 


Dual LCD 
Dual LCD 
Dual 1” CRT 


LCD 


TRACKING 


Included 


Additional Cybertrac 


Available by special order 


Additional 
Additional 


Additional 
Additional 


Included 


Additional 
Additional 
Additional 


Optional 


EXPERIENCE 


INTERACT, LEARN, 
AND UNDERSTAND 


wine 
ea 


aaa 


dVS & dVISE 


Virtual Reality Software 


dVS and dVISE - Two good reasons why Virtual Reality systems from Divison are the professional’s 
choice. Before you make any commitment to a VR system, examine the distributed, cross-platform 
performance of the most advanced VR development system, dVS, and the best VR authoring tool, dVISE. 


The unique distributed architecture of dVS ensures that you get the highest performance from today’s 
advanced multi-processor workstations, while dVISE gives you ease of authoring for sophisticated 
VR environments. 


Available for the complete Silicon Graphics family and the Hewlett-Packard series 700 workstations, 
dVS and dVISE are the most effective tools for professional VR users. 


INTEGRATED VIRTUAL REALITY SOFTWARE AND SYSTEMS FOR ANY APPLICATION 
THERE IS ONLY ONE SOLUTION — CALL DIVISION ON 1-800-877-8759 


LEARN WHAT YOU CAN DO WITH... 


PROFESSIONAL VR by pyi\,)|ON= 


Division Incorporated, Chapel Hill, NC. Tel:(919) 968-7797 Fax:(919) 968-7890 Redwood City, CA. Tel:(415) 364-6067 Fax:(415) 364-4663 
Division Limited, Bristol, England Tel: +44 (0) 1454-615554 Fax: +44 (0) 1454-615532 


Matsushita Electric Industrial, Tokyo, Japan Tel:(+81) 3-3435-4556 Fax:(+81) 3-3435-4558 
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GG 


Jet Stream 
is the only 
RIP on the 
market we 


felt was up 
to snuff. 9 © 


Tony Valenti, President 
of Computer Graphics, 
Jack Ward Color 

New York, New York 


Ran 62,000 prints in the first 
three months with the 
Jet Stream Color Image Server 


et’s Make Color Together 


CGafettere the delicacy of a {272€ wine or the 


glorious imtensity ofa 


The Jet Stream’ Color Image Server 


Jet Stream partners with your Canon, Kodak or Xerox digital color copier to 
add detail, depth and highlight to all your short-run printing jobs. The results 
are so lifelike, so intense ... you can almost pick the flowers off the page. 


GG 
I know that 
if a job 
doesn’t 
shoot on 
Jet Stream, 
it probably 
won’t shoot 


atall. 9® 


Sean Higgins, 
Chromakers 
Stamford, Connecticut 


The Jet Stream 
Color Image 
Server from 
hAanagement 


Graphics... offers 
the most comprehensive 
tools available for color 
correction and adjustment 
to your digital copier. But 
it’s more than just a pretty 
face. With true Adobe™ 
PostScript™ Level 2, a 


©1995, Management Graphics, Inc. Jet Stream and the Jet Stream logo are trademarks of Management Graphics, Inc. Adobe and PostScript are trademarks of Adobe Systems, Inc., 
I i sod f I ) 


puts tt all on paper. 


RISC-based workstation, 
extensive network 
connectivity and MGI’s 
own proprietary 
technology, Jet Stream is 
the power behind your 
printed page. You get high- 
impact graphics, brilliant 
presentations, proposals, 
design proofs and trans- 
parencies as much as two to 
four times faster than with 
competitive processors. 


bouquet. 


So... isn't it about time we 
made color together? 


which may be registered in certain jurisdictions. All other company or product names are trademarks of their respective owners. 


SET STREASA 


From Management Graphics, Inc. 


Visit us at SIGGRAPH Booth #1739 


1401 East 79th Street 
Minneapolis, MN 55425 
Phone: +1(612) 854-1220 
Fax: +1(612) 851-6159 
E-Mail: jetstream@Mmgi.com 
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HP’s J-Class 

WORKSTATION The Hewlett-Packard HP 
9000 J-class workstations (booth #2317) com- 
bine the PA-7200 microprocessor, VISUALIZE 
graphics, a system bus that more than triples 
the throughput of current systems, and board 
upgrades to the PA-8000 chip. According to HP, 
the HP 9000 Model J210 with VISUALIZE-48 
graphics delivers nearly three times the 3D 
vector performance of the SGI Reality Station, 
at a 35% lower price. The workstations are 
priced from $33,770 and are available with a 
choice of processor speeds. (Palo Alto, CA; 
800-752-0900) 
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Desktop Digitizing 
PC/MAC/WORKSTATION With the Micro- 
Scribe-3D digitizer from Immersion Corp. 
(booth #2081), users can take physical ob- 
jects, clay models, or mechanical parts and 
generate accurate 3D computer models in 
standard CAD/CAM file format. Hardware in- 
cludes a sensored articulated arm optimized 
for accuracy and a precision mechanism con- 
structed from high-strength graphite. A work- 
space of 50-inches sphere and a spatial accu- 
racy of 0.012 inch are other features of this 
$2395 product. (San Jose, CA; 408-467-1900) 
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Precision Digitizer 

PC/MAC Targeted for users in design, digital 
effects, and animation, Faro Technologies’ 
(booth #1459) SpaceArm has a 0.001-inch res- 
olution and an accuracy of +/-0.015 inch. This 
six-axis anodized aluminum digitizer ($2995) 
features steel point, non-marring plastic point, 
and 0.125-inch ball probe digitizing tips as well 
as new direct interfaces to 3D Studio and Light- 
wave for Amiga. (Lake Mary, FL; 407-333-9911) 
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Fast Film Recording 
PC/MAC/WORKSTATION Using three-laser 
technology, the LightJet 2040 and LightJet 2080 
film recorders from Cymbolic Sciences (booth 
#1758) produce an 8x10 image at 1016 lines 
per inch in 5 minutes and at 2032 lines per 
inch in 10 minutes, respectively. Priced at 
$180,000 each, both use standard 5x7, 8x10, 
and 11x14 sheets of E-6, color negative, black- 
and-white film or color paper. Paper output is 
available as an option for $10,000. Included 
with these units is FireWare Pro application 
software, which provides direct connections to 
Mac Quadras, Power Macs, Silicon Graphics 
and Sun Microsystems workstations, and '486 
and Pentium PCs. (Blaine, WA; 604-273-7730) 
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SIGGRAPH 


SIGGRAPH °95 Product Preview 


SIGGRAPH ‘95, the 22nd 
International Conference on 
Computer Graphics and 
Interactive Techniques, will be 
held August 6 through 11 in Los 
Angeles. For more information, 
call 312-321-6830. 


Workgroup Laser Printing 

PC/MAC/WORKSTATION Complementing the 
recent introduction of its Phaser 340 printer, 
Tektronix (booth #2227) now offers the 


PHASER 540 PLUS 

Phaser 540 Plus desktop color laser printer 
and the Phaser 240 thermal transfer color 
printer, priced at $8995 and $3695, respective- 
ly. Designed for workgroup color printing, the 
540 Plus prints four pages per minute; the 240 
prints two pages per minute. Adobe PostScript 
Level 2 comes standard with all Phaser print- 
ers. (Wilsonville, OR; 800-835-6100) 
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In Sync With Video 
WORKSTATION Edit and composite D2-quali- 
ty images with in:sync’s (booth #1341) Razor 
Professional for Windows NT. This on-line, 
non-linear digital video editing software costs 
$1499 and features customizable transitions 
with field-rendering capability, a sophisticated 
character generator, and a 3D orientator as 
well as an infinite number of 32-bit image 
tracks. (Bethesda, MD; 301-320-0220) 
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More Powerful Jaleo 

WORKSTATION Jaleo Plus, from Chyron 
(booth #2054), combines real-time video in- 
put/output, multiprocessor capabilities, and 
true 3D effects. Operating on the SGI Onyx, 
the $49,000 program integr 


aramarnntt 


as tat Seiect C3 Mix Kay 


Sirius serial digital video I/O board, standard 
2.1- and 4.3GB hard disks or a RAID disk array, 
and the Viewgraphics Dataview board. Jaleo 
Plus also includes Jaleo Composite version 2.0, 
a digital post-production and editing system fea- 
turing an enhanced user interface, improved 
DVE effects, integration of a Silicon Graphics 
Galileo video display board, and a Cosmo com- 
pression option utilizing the SGI compression 
board. (Melville, NY; 516-845-2173) 
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MPEG Solution 

WORKSTATION The new MPEG Authoring 
and Playback Workstation from Intelligent Re- 
sources (booth #1831) accepts audio/video in- 
puts from a variety of sources and compress- 
es them to MPEG data for CD-ROM or CD-i 
disc for transmission on low-bandwidth links 
such as T1 lines for real-time decoding. The 
company’s flagship Video Explorer digital 
video processing system is fully integrated for 
media authoring, storage, and delivery. (Ar- 
lington Heights, IL; 708-670-9388) 
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Multimedia Storyboarding 
MAC Built-in, predrawn art that lets users vi- 
sualize spatial relationships is an added fea- 
ture in PowerProduction Software's (booth 
#834) StoryBoard Artist v1.2. Users of this 
$499 2D program can position predrawn peo- 
ple, locations, and props into customizable 
frames, then play them back in real time or 
export them to QuickTime movies. Graphics 
storyboards can also be exported to Story- 
Board Artist’s PowerPlayer, a free runtime 
player to show interactive projects. A Win- 
dows version is expected in September. (Her- 
mosa Beach, CA; 310-937-4411) 
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StudioPro Upgrade 

POWER MAC Major acceleration and virtual- 
reality features including real-time texture- 
mapped screen redraws and 3D authoring for 
the World Wide Web have been incorporated 
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PRODUCTS 


into Strata’s (booth #1551) StudioPro v.1.75. 
This update, code-named Blitzkrieg, features 
QuickDraw 3D, PCI hardware acceleration, 
multiprocessor support, QuickTime VR, 3DMF, 
and VRML. (St. George, UT; 801-628-5218) 
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Recording Animation 

PC/SGI WORKSTATION Decrease your 
recording time with the VAS Blaster upgrade 
for the MiniVAS family of animation con- 
trollers from V.A.S. Group (booth #21702). 
VAS Blaster is a cycle recording option that en- 
ables the MiniVAS to record multiple frames 
per pass. This upgrade includes two E-Proms 
and a software driver. The company also of- 
fers the RTC HD3:2 for use by high-definition 
video professionals to down-convert to NTSC 
or PAL. Features include real-time conversion 
of 60 or 50 fields with the option of 3:2 pull- 
down frame sequencing. (Burbank, CA; 818- 
843-4831) 
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Making Sparks Fly 

WORKSTATION Soft Clips, an on-line 3D, 
batch-processing, and digital-audio capability, 
highlights release 4.0 of Flint from Discreet 


FLINT COLOR CORRECTOR 


Logic (booth #1121). The product can be used 
for concept visualization and planning, as a 
Flame visual-effects workstation in a network 
situation, or as a stand-alone production fin- 
ishing tool. Flame V4.0 includes the same new 
features found in Flint as well as D1 archiving 
and real-time dissolves and time warps. (Mon- 
treal, Quebec; 617-520-0124) 
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Audio Editing 

SGI WORKSTATION With Timeline’s (booth 
#838) Mediasound, users can record, edit, 
and play back eight channels of digital audio. 
Added features of this $1995 product include 
auditioning, playback, cut and paste, cross 
fades, undo, and redo. When used in conjunc- 
tion with Timeline’s Micro Lynx Synchronizer, 
Mediasound completely synchronizes audio, 
video, and film equipment. (Vista, CA; 619- 
727-3300) 
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True 3D Creativity 
PC_ Although still priced at $795, version 2.0 
of Caligari’s (booth #1051) trueSpace for Win- 
dows adds real-time solid rendering of 3D 
objects, 3D 
Boolean opera- 
tions, field ren- 
dering for im- 
proved broad- 
cast-quality video, 
auto dimension- 
ing, and numeri- 
cal entries for 
CAD and techni- 
cal illustrations. 
A new motion- 
blur tool and 
procedural tex- 
tures are also in- 
cluded, as is viewSpace, a 3D viewer that lets 
any Windows user view and interact with any 
3D object or scene that can be imported via 
any trueSpace-supported format. (Mountain 
View, CA; 415-390-9600) 
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Advanced Modeling 
WORKSTATION ElectroGIG’s (booth #2305) 
GIG3DGO—Advanced 3D modeling and ani- 
mation package now boasts forward and in- 
verse kinematics, improved texture creation 
and editing, automated distributed network 
rendering, and other productivity features. 
This $9995 product also includes GIGOrganic, 
the ability to interactively create and edit mate- 
rial attributes and textures, GIG Render Man- 
ager, a motion-blur tool, parametric raytracer 
for multiprocessor Onyx, and one additional 
render license. (San Francisco; 415-956-8212) 
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3D Accelerator 

PC_ The ability to draw up to 100,000 triangles 
per second at a constant frame rate of 60- 
70Hz is helping Reality Simulation Systems’ 
(booth #1557) LittleSquirt bring home virtual 
reality closer to reality. This $499 accelerator 
for PCI-bus PCs incorporates the company’s 
PixelSquirt technology to deliver a peak pixel 
fill rate of more than 3 billion 24-bit Z-buffered 
pixels per second and to support video resolu- 
tions up to 800x600. (Troy, NY; 518-276-3073) 
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Exploring Video 

POWER MAC Professional video capability is 
available on Apple’s new Power Mac 9500, 
thanks to the Intelligent Media Explorer from 
Intelligent Resources (booth #1831). Using 
patented technology, the Media Explorer inte- 


grates full-bandwidth digital video with Power 
Mac 9500s, providing high-quality images in 
component digital, component analog YUV 
and RGB, and composite analog video for- 
mats. (Arlington Heights, IL; 708-670-9388) 
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Visualizing Applications 

SGI WORKSTATION A joint development ef- 
fort between Numerical Algorithms Group 
(booth #2527) and Silicon Graphics has re- 
sulted in release 3 of the IRIS Explorer scien- 
tific visualization and application builder soft- 
ware. System enhancements include the pass- 
ing of geometry via shared memory and an 
improved scripts interface. Additionally, 
scripting has improved synchronicity, provid- 
ing more reproducible results. A new visual 
drag-and-drop interface has been added, as 
have new widgets for module control panels. 
(Downers Grove, IL; 708-971-2337) 

CIRCLE 116 


— GD-ROM LisraRiES 


Animatable 3D Models 
PC/MAC/WORKSTATION By integrating Acu- 
View technology into its AcuModel libraries, 


Acuris (booth #1002) enables users to experi- 
ence 3D in three ways: in the context of a pho- 
torealistic scene, with movement in the form 
of an animation, and in real time—interactive- 
ly viewing each texture-mapped object. Four 
new AcuModel libraries include Residential 
Homes (two complete, fully decorated man- 
sions), Vehicles, Geography, and Humans 
(eight complete humans, all grouped hierar- 
chically with articulations and texture maps). 
(Menlo Park, CA; 415-329-1920) 
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Global Images 

PC/MAC A total of 250 colored globes, sup- 
plied with a variety of backgrounds and spe- 
cial effects, are featured on the GlobeShots 
CD-ROM from Digital Wisdom (booth #957). 
Both high- and low-res files (TIFF, PICT, and 
BMP) are offered on this $195 royalty-free 
product. (Tappahannock, VA; 800-800-8560) 
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Sources of Light 

WORKSTATION The Lightscape Visualization 
System version 1.2, from Lightscape Tech- 
nologies Inc. (booth #1965), combines radiosi- 
ty algorithms with physically based lighting 
specifications. Users can explore and analyze 
infinite surface materials and lighting combi- 
nations and move interactively through fully 
rendered 3D environments. By accurately pre- 
calculating the distribution of light in a 3D 
model, users can generate animation frames 
rapidly. Lightscape, which runs on SGI worksta- 
tions, can import 3D geometry directly from 
Wavefront and Softimage as well as DXF files. 
Translation utilities are also available to export 
rendered models to VRML, Performer, and In- 
ventor file formats. (San Jose, CA; 408-246-1155) 
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Cartoon Animation 

PC/WORKSTATION New software code in Ani- 
mo V1.6, from Cambridge Animation Systems 
(booth #1245), speeds the painting process by 
automating sophisticated shading and blend- 
ing effects that currently must be done by 


hand. Advanced color modeling provides the 
tools to execute automatic painting; V1.6 also 
includes support for semi-transparent colors 
and new functions for color correction. The 
software is currently available on PCs and 
Hewlett-Packard RISC workstations and is ex- 
pected to be available on SGI workstations. 
(North Hollywood, CA; 818-762-6466) 
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Creating Virtual Worlds 
WORKSTATION dVS 3.0 run-time software 
(starting at $2000) and the dVISE 3.0 authoring 
system ($6000) from Division Inc. (booth 
#1355) are now available on Hewlett-Packard 
and Silicon Graphics workstations as well as on 
Division’s ProVision line of VR systems. The lat- 
est release of dVS adds multiuser networking 
for collaborative virtual environments and sim- 
ulation of Newtonian physics for more realistic 
object motions and reactions. New capabilities 
in version 3.0 of dVISE include an icon-based 
user interface, 3D zone management, 30 pre- 
programmed event types that can trigger more 
than 70 built-in action functions, and keyframe 
animation. (Chapel Hill, NC; 919-968-7797) 
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YOUR CAREER 


Warner Bros.’ new Feature Animation division is 
seeking professionals in the following disciplines to 
help gear up for full development and production. 


e Lead CGI Animator 


¢ Graphics Engineers 


e Software Engineers 


e Systems Engineers 


Please send your resume to: Warner 


Bros., Human Resources Dept., Box 


123-95, 4000 Warner Blvd., 
Burbank, CA 91522. EOE. 


A Time Warner Entertainment Co., L.P. TM & © 1995 Warner Bros 
LOONEY TUNES, characters, names and all related indicia are trademarks of Warner Bros. Inc. ©1995 
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Tree Toppers 

MAC A dedicated tree modeler, Tree Profes- 
sional 3.0 from Onyx Computing (booth 
#1972) enables users to create any kind of 
broadleaf and conifer trees, palms, shrubs, 
and SF trees. New features of Version 3.0 in- 
clude Native PowerPC code, an adjustable 
viewpoint, a tree crown envelope, WYSIWYG 
rendering, and extensive Tree libraries. Onyx is 
also announcing the Tree Plug-in for the Elec- 
triclmage Animation System, which enables 
EIAS to read Tree’s parametric files directly. 
(Cambridge, MA; 617-876-3876) 
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Super VR 

PC Priced at $8995, VR Works from Super- 
scape (booth #1564) enables users to create 
virtual-reality applications and interfaces in 
real time. This authoring package includes a 
suite of editors, a scripting language, run-time 
software, a clip-art library, and a DXF conver- 
sion utility. The software can also be used for 
creating real-time data feeds as well as for 
building drivers for operation with other de- 
vices such as HMDs, trackers, video cameras, 
and robots. (Palo Alto, CA; 415-812-9380) 
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Upgrading the Master 
PC/MAC/WORKSTATION The Version 3 release 
of Hash Inc.'s (booth #2505) Animation Master 
integrates all of Hash’s previously separate 
modules into one complete 3D package. This 
$699 product features a graphical integrated 
interface, improved soft shadows and motion- 
control output, a stereo rendering option, a 
distributed network renderer, and free techni- 
cal support. The version for SGI workstations 
costs $999. (Vancouver, WA; 360-750-0042) 
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In the Flesh 

SGI WORKSTATION Digits ‘n Art (booth 
#1121), a joint venture between TAARNA Sys- 
tems and Discreet Logic, now offers FLESH 
(formerly TAARNA 3D Paint), which combines 
3D paint with displacement mapping, special- 
ized zooming, and 3D modeling tools as well 
as tools to eliminate pixel stretching. Added 
features include user-definable and dynamic 
brush sizes/shapes; multiple special effects for 
transparency, specularity, embossing, and 
bumping; and support for all 3D systems and 
industry-standard formats. (Montreal, Que- 
bec; 514-272-0525) 
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Diplomatic Intelligence 

WORKSTATION Diplomat, an artificial intelli- 
gence database from Brughetti Corp. (booth 
#1121), supports a scalable suite of time-pre- 
dictive data management, integrated high- and 
low-band communications, and real-time 
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Now we’re counting in tens of thousands 


WW" not inclined to talk about Of course there is a reason for this 
numbers — quality is more — the right people started IBC in 
important than quantity. The fact is 1967, for the right reasons, and right 
the right people come to IBC — they people run it now. 


always have from that modest start in 
1967. Serious people — creative 
executives — technical directors — 
top engineers — managers — and 
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Telephone: +44 (0)171 240 3839 FAX: +44 (0)171 240 8830 


The world’s electronic media event 
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PRODUCTS 


graphics and editing capabilities. The compa- 
ny also offers Pure, a graphics application for 
template-based creation of on-air graphics; 
Slice, a hybrid news linear/nonlinear editor; 
and Air, for managing transmission playout. 
(Montreal, Quebec; 514-876-1330) 
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Extended VisLab 

WORKSTATION A joint effort between 
Hewlett-Packard and Engineering Animation 
Inc. (booth #1445) has resulted in the port of 


the VisLab 3D animation program to the HP 
9000 workstation line. Designed to render in 
hardware while imposing no limitations on 
image size resolution, VisLab animates so- 
phisticated 3D images in seconds. In addition, 
this software, priced at $14,000 per seat, 
works with all major engineering modeling 
packages. (Ames, IA; 312-324-2200) 
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Bright Projections 

PC/MAC Proxima’s (booth #1558) latest 
product announcement is the Desktop Projec- 
tor 5100. This product’s three-panel polysili- 
con projection engine enables the unit to dis- 
play sharp images in up to 16.7 million colors. 
In addition to its motorized 1.6:1 zoom lens, 
the DP 5100 incorporates a vertical- and hori- 
zontal-inversion function for ceiling installa- 
tion and a mirror-reverse-image capability for 
rear projection. 'To support multiple users, the 
$9494 projector offers multiple computer and 
video inputs, each with its own stereo sound 
input. (San Diego; 619-457-5500) 
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Ray Dreaming 

PC/MAC An integrated 3D imaging suite from 
Ray Dream Inc. (booth #2370) enables artists 
to create 3D digital images and animations. 
Ray Dream Studio includes Ray Dream Design- 
er 4, which offers such new features as im- 
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proved camera and light manipulation with 
customizable positions and colors; user-con- 
figurable tear-off tool palettes; scanline render- 
ing; reflectable backgrounds; environment 
maps; and pixel-perfect ray tracing. Priced at 
$499, the new software also features seamless 
inverse kinematics, rotoscoping, and the ability 
to add QuickTime movies as textures or paint 
shapes. (Mountain View, CA; 415-960-0768) 
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ilustrative Art 

WORKSTATION Improvements in the 1.08 re- 
lease of Mediascape’s (booth #1603) Art- 
stream include drag-and-drop desktop icons, 
improved selection tools, and enhanced ren- 
der and print options. Combined with the 
$2995 product’s other tools, these new fea- 
tures enable users to create and revise docu- 
ments with complex artwork and text. Using 
the Artscript page-description language, files 
typically occupy less than 100KB. (Birming- 
ham, MI; 810-540-2251) 
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it’s Morphing Time 
WORKSTATION Version 1.2 of 5D Solutions’ 
(booth #2164) TMorph3 introduces motion 
tracking, multilevel morphing, and autom 


atic 


mesh refinement. Keyframes from filmed 
models or drawn artwork can be imported in- 
to the system, and TMorph3 will automatically 
generate in-between frames. Additionally, with 
this $3000 product, a light source can be posi- 
tioned to generate subtle shadings that are 
characteristic of photorealistic 3D imaging. 
(London; 011-44-1-71-922-8814) 
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Painterly Upgrade 

PC/MAC Users can undo and redo up to 32 
levels of changes with the new Multiple Undo 
feature in Painter 3.1 from Fractal Design Corp. 
(booth #4152). Other features added in this re- 
lease include compatibility with Adobe Photo- 
shop 3.0 layers, GIF file formats, gradation edit- 
ing, and additional fill capabilities. In addition, 
the Express Texture feature generates a light 
contrast version of an image in grayscale and 
achieves effects similar to printing with a cus- 
tom halftone screen; and with the new effect 


called Growth Patterns, branch-like designs re- 
semble the way trees are rendered in drafting 
and operate independently of Painter’s brush- 
es. (Aptos, CA; 408-688-5300) 
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PC For those with a PCI-slot-limited host 
computer, Bit 3 Computer Corp. (booth 
#2400) offers a way to add seven more 32-bit 
PCI slots. The $995 Model 2101 PCI Expansion 
Unit supports throughput to 132MB per sec- 
ond and zero-wait-state burst operations. The 
Model 2101 consists of a Bit 3 host PCI card 
and a Bit 3 mini-tower-style cabinet, which in- 
cludes expansion bays for three 3.5-inch and 
two 5.25-inch peripherals, a 250-watt power 
supply, and a 115/230-volt input line voltage 
switch. (Minneapolis; 612-881-6955) 
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Optical Disc Storage 
PC/MAC/WORKSTATION ‘The new record- 
able, digital-video WORM (DVW) disc from 
Optical Disc Corp. (booth #1883) boasts a ca- 
pacity of up to 4GB and play times of up to 99 
minutes. Using the company’s Draw Master- 
ing technology, the DVW-X achieves higher da- 
ta rates and capacities of up to 10GB. (Santa Fe 
Springs, CA; 310-946-3050) 
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The Path to RAID 
PC/MAC/WORKSTATION ‘The SP series of 
RAID mass-storage products from SWS 
Corp./Storagepath (booth #2281) are host- 
and O/S-independent. Storagepath also now 
offers a five-bay tower enclosure with redun- 
dant, 300-watt, hot-swappable power supply 
systems. The company uses hardware-based 
RAID controls, giving the user a choice be- 
tween RAID Levels 0, 3, and 5 on all models. 
(Newbury Park, CA; 615-899-2146) 
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Ciprico Disk Array 
WORKSTATION The Spectra 6900 from Cipri- 
co Inc. (booth #1030) is the first disk array 
based on the new fast-20 SCSI specification to 
provide performance of 40MB/second on a Sil- 
icon Graphics workstation. The Spectra 6900 
provides real-time uncompressed video, in 
NTSC through D1 resolutions, running on an 
Indigo”. (Plymouth, MN; 612-551-4000) 
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Stone Storage 

SGI WORKSTATION Fast, safe storage of un- 
compressed digital data enabling resolution- 
independent editing, paint, or effects design is 
available with Stone + Wire’s (booth #1121) 
Stone 1086 high-performance disk array. The 


product provides access to any frame, in any 
order, at any time with 100% digital quality. 
Scales from 15 minutes to 26 hours of video, 
with full data protection, are offered. Users 
with multiple seats link to central servers. 
(Cambridge, MA; 617-441-8780) 
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The following products, covered in past issues 
of CGW, will also be exhibited at SIGGRAPH: 


3D Game Building 

WORKSTATION MultiGen (booth #1664) incor- 
porates real-time simulation tools into its $20,000 
GameGen software toolkit for developers of in- 
teractive, 3D game worlds. Other products in- 
clude MultiGen and ModelGen2 production 
modeling systems. (San Jose, CA; 408-247-4326) 
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Film Recording 

PC/MAC Mirus Industries’ (booth #1050) new 
family of desktop digital film recorders create 
conference-quality 35mm color slides 


\ 


from Macs and PCs using popular software. 
These units include the $5995 FilmPrinter tur- 
bo PC, the $6995 FilmPrinter turbo II, and the 
$9995 FilmPrinter Galleria. PostScript and SGI 
drivers are available as options. (Santa Clara, 
CA; 408-480-6600) 

CIRCLE 139 


CaiComp Plots 

PC/WORKSTATION The $34,995 Solus 4 Model 
54436 from CalComp (booth #2209) plots at 
400x400dpi, offers a range of data formats and 
hardware connectivity, and uses a dry toner. 
This E-size plotter includes 16MB of RAM, up- 
gradeable to 32MB. (Anaheim, CA; 800-932-1212) 
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IRIS Realizes Output 
PC/MAC/WORKSTATION ‘The IRIS Realist 5015 
and 5030 inkjet color printers from IRIS Graphics 
(booth #1512) provide virtual hands-free opera- 
tion and self-cleaning and self-calibrating features. 
The Realist 5015 (starts at $35,000) prints up to 
14x21 inches; the 5030 (starts at $55,000) prints up 
to 21x28 inches. (Bedford, MA; 617-275-8777) 
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High-Capacity Storage 
WORKSTATION The DST 310 Tape Drive by 
Ampex (booth #1765) has a cartridge capacity 
of 165GB and a sustained transfer rate of 
15MB/second over a SCSI-2 interface. The DST 
410 Automated Cartridge Library holds up to 
seven DST cartridges for a storage capacity of 
up to 1.2 terabytes in less than seven square 
feet of floor space. It has a sustained transfer 
rate of 15MB/second over a SCSI-2 interface 
and can search data at up to 800MB/second. 
(Redwood City, CA; 415-367-2982) 
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Sun Sparks 

WORKSTATION Four models of the SPARCsta- 
tion 20TurboZX workstation are available from 
Sun Microsystems Computer Corp. (booth 
#2031). These include the Model 71 ($32,795) 
and Model 712MP ($36,295), which are based 
on 75MHz SuperSPARC-II CPU modules, and 
the Model HS21 ($33,995) and Model HS22MP 
($41,495), which use the 125MHz hyperSPARC 
CPUs. (Mountain View, CA; 800-821-4643) 
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Digital Video Products 
MAc Product offerings from Advanced Digi- 


¢ Graphic Arts 

¢ Design 

¢ Video/Film/Animation 
¢ Presentations 


Most Versatile and 
Affordable: 


¢ Large Digitizing Volume — 


up to 16x & x & feet 

¢ Digitize any material — 
including metals 

¢ Hand-held Flexibility 

¢ Portable 


PRODUCTS 


tal Imaging (booth #1012) include MacVac 
frame-accurate software device controllers. 
The Digital Magic broadcast-quality, non-lin- 
ear editor with digital video post-production 
capabilities also offers rotoscoping, color-cor- 
rection, blue-screening, and accelerated ef- 
fects. (Anaheim, CA; 714-779-7772) 
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Avid Demonstrations 
WORKSTATION Avid Technology (booth 
#1505), now merged with Parallax Software 
and Elastic Reality, will demonstrate feature 
film post-production, high-end video post-pro- 
duction, and games and interactive production 
applications using products from all three 
companies. (Tewksbury, MA; 800-949-2843) 
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Switching Signals 
PC/MAC/WORKSTATION For video, RGB, and au- 
dio routing, Extron Electronics (booth #2231) now 
offers the Matrix 100 Series Switcher delivering 
175MHz RGB video bandwidth. The system can 
switch multiple RGB sources, video sources, and 
stereo audio to a variety of presentation displays. 
Prices start at $2200. (Anaheim, CA; 714-491-1500) 
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Broad Software Compatibility: Works with 
most leading 5D) software. 


Proven Satisfaction At: Engineering Animation, 
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Call for a FREE 
brochure or 
demonstration! 


203-381-1350 


Failure Analysis Association and many others. 


SCIENCE ACCESSORIES 
New Dimensions In Digitizing 


STRATFORD, CT 06497 FAX 203-381-1360 
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DV EXPO AND 
CONFERENCE 


© For Advertising Agencies, Production 
Houses or any organization or individual 
who wants to get involved in Digital 
Technology and needs to know what all 
the components are and how to put 
them all together. 


e Plan your strategy based on first-hand 
information from industry leaders. 


e See the hottest digital video tools on the - 


exhibit floor and learn how to use them. 


e From hands-on workshops to in-depth 
discussions of technical issues and industry 
standards, the conference program will 
cover the tools, the content and the delivery 
of digital video by the professionals using 

it successtully today. 


ees 


FOR MORE INFORMATION. CALL 1 800- 945- 3313 


TWO GREAT EVENTS 


IN ONE NEW LOCATION! 


NEW EVENT 


DV Expo and CD-ROM oe S 


NEW DATES 


Exhibits: November 29- 30, 1995, 
Couleremes November 28- 30, 1995 


NEW LOCATION - 


New York Hilton Hotel & Towers, 


New York, New York 


Send me more information on DV Expo and CD-ROM Expo. 
| am interested in: Attending ‘4 Exhibiting 


Name 


Company . 


Title 


CD-ROM EXPO AND 
CONFERENCE 


© For Publishers, Marketing Directors, New 


Product Developers, or anyone seriously 


pursuing CD-ROM as a distribution medium. — a 


What programs are most suitable for 
CD-ROM distribution? How can you maxi- 


mize your CD-ROM product's marketability? 3 


What are the steps and costs involved in 
publishing a top-quality CD-ROM? = 


save months of research time. 


© Learn firsthand from leading industry 


experts about a wide variety of CD-ROM 


applications, including training, sales, ae 
marketing, advertising, technical support = 
and documentation, archiving and much, — 
- much more! 


CD-ROM 


as 


sponsored by 


Address 


City /State /Zip 


Phone 


Mail to: Mitch Hall Associates, 260 Milton St., Dedham, MA 02026 
Or Fax to: 617-361-3389 Phone: 617-361-8000 


~ © Find out answers to critical issues such as: 


© Explore the nation’s most comprehensive a 
Expo dedicated to CD-ROM technology- 
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A glowing TV monitor hurls through space and crashes into 
a pedestal exploding into a shower of electric sparks; an 
automotive stylist paints exploratory curves on the latest 
hot rod; a super hero takes a daring 600-foot leap in pursuit 
of his arch-enemy. 


Talented artists make all this possible and more with 
the help of Alias/Wavefront computer graphic (CG) 
software. Alias/Wavefront is the world's leading 
developer of 2D and 3D graphics software for creative 
professionals in the entertainment, industrial design, 
and graphic design markets. 


Created from the mergers between Alias Research 
Inc., Wavefront Technologies, Inc. and Silicon 
Graphics, Inc., Alias/Wavefront is a wholly owned, 
independent software subsidiary of Silicon Graphics. 
This new initiative accelerates Silicon Graphics’ lead- 
ership in the development of next generation tools 
that are needed to build the digital studio of the 21st 
Century. 


Technology has always been at the heart of Alias and 
Wavefront. Whether discovering a cure for digital 
baldness, precisely modeling organic shapes or realis- 
tically draping clothing around an animated character, 
Alias/ Wavefront continues to conquer new frontiers 
for artists. 


With an _ aggressive technology agenda, 
Alias/Wavefront is committed to changing the funda- 
mental way computers are used in the creative 
process. Alias/Wavefront has been focused on the 
development of next-generation tools that streamline 
the workflow for power users while accelerating the 
learning process for novice users. 


Alias / Wavefront provides the richest suite of tools for 
creating sophisticated digital imagery and explosive 
special effects for feature films, tv episodic work, post- 
production, electronic games and interactive media. 
Alias/Wavefront’s CG software helps unleash an 


C. Landreth 


Alias/Wavefront 


artists creative potential and enables them to create 
digital imagery that would be impossible or impracti- 
cal using traditional analog approaches or other soft- 
ware packages. 


Alias/Wavefront software has been used to create 
imagery for a number of highly successful creative 
productions, including blockbuster films such as 
Casper (Industrial Light & Magic), Apollo 13 (Digital 
Domain), Batman Forever (Warner Bros.), Outbreak 
(Boss Film Studios), and Crimson Tide (Dream Quest). 
For television productions, Alias/ Wavefront software 
has been used for Star Trek: Voyager (Santa Barbara 
Studios), and the logo for Columbia Pictures (Kleiser- 
Walczak). In the interactive games market, 
Alias/Wavefront is the software of choice for such 
break-through games as Donkey Kong Country and 
Killer Instinct (Nintendo of America, Rare Ltd.), and 
Star Trek: The Next Generation “A Final Unity” 
(Spectrum HoloByte). 


Alias/Wavefront is a leading supplier of software 
tools for industrial design, styling and visualization of 
automotive, consumer products and packaging 
design. Specifically developed for the creative aspect 
of product design, these tools provide designers with 
powerful freeform modeling. The high-quality sur- 
faces generated have the precise mathematics 
required by downstream CAD/CAM _ tools. 
Customers include Apple Computer, Black & Decker, 
BMW, Ford, Honda, Hyundai, Mattel, Mitsubishi, 
Motorola, Philips, Renault, Rollerblade, Rubbermaid, 
Saab, Siemens, Sony, Subaru, Timex and Volvo. 


Alias/ Wavefront is headquartered in Toronto, Canada 
and has sales offices across North America, Europe 
and Asia with worldwide distribution. 
Alias/ Wavefront has over 400 employees, of which 
over 170 are focused on research and development. 


For more information on Alias/Wavefront products, 
readers can access the World Wide Web server at 
wwwa.alias.com or www.wti.com. Readers in North 
America can also call 800-447-2542 for the location of 
the nearest Alias / Wavefront sales office or Authorized 
Dealer in their area. 


Alias and the Alias logo are registered trademarks; Alias/Wavefront is a trademark of Alias/Wavefront, a division of 
Silicon Graphics Canada Limited. Wavefront and the Wavefront logo are trademarks of Alias/Wavefront, Inc. Silicon 
Graphics is a registered trademark of Silicon Graphics, Inc. 


¢ A SiliconGraphics 
Computer Systems Company 


Intergraph Computer Systems 


Intergraph Computer Systems 
History 


A 26-year veteran in the computer graphics industry, 
Intergraph has been around longer than most of its com- 
petitors. Over its near three-decade tenure, the company 
has consistently followed a course of optimizing standard 
architectures to the graphics-intensive needs of technical 
CAD/CAM/CAE users. Pioneers in the earliest interactive 
graphics technology, the company first optimized systems 
on the VAX architecture. As computing trends moved to 
more distributed models in the early 1980s, the company 
introduced the earliest RISC microprocessor designed for 
the UNIX operating system. Intergraph’s RISC-based sys- 
tems featured high-end graphics subsystems optimized for 
2D and 3D modeling and rendering operations. 


In the 1990s, when Intel processors advanced to per- 
formance levels on par with popular RISC brands, and 
Microsoft introduced the 32-bit Windows NT operating sys- 
tem as a complement to this processor architecture, 
Intergraph sought to differentiate itself in the 
Intel/Windows mass-user market with high-performance 
workstation-class systems optimized for professional users. 
Intergraph’s hybrid systems, coined personal workstations, 
have proven viable alternatives to users preferring the 
openness and friendliness of the Windows operating envi- 
ronment to the complexities of UNIX, as well as the afford- 
ability of the Intel platform. Moreover, price-concious users 
can now afford workstation-class performance that previ- 
ously far exceeded their budgets, purchasing 2D/3D draft- 
ing models beginning under $3,000. 


Workstation Features on Intel-Based Systems 
Carrying forth the high-end graphics distinction it earned 
in the RISC/UNIX market to its Intel-based systems, 
Intergraph develops graphics acceleration technology fea- 
turing two specialized chipsets optimized to accelerate 
(beginning very early in the pipeline) the execution of 3D 


graphics primitives, including the OpenGL graphics 
libraries popularized by Silicon Graphics. Complementing 
Intergraph’s chipsets is a larger-than-usual frame buffer 
that accommodates up to 34 megabytes of video-optimized 
RAM. This chipset/frame buffer combination dwarfs con- 
tending 3D acceleration boards typically found in high-end 
PCs, and performs at levels rivaling mid-range worksta- 
tions. To top off its graphics subsystem, Intergraph offers a 
variety of large, high-resolution monitors with diagonal 
display areas spanning 14 to 27 inches, in both single- and 
dual-screen configurations. 

Intergraph’s processor subsystem is also larger than 
usual. Scaling to support up to six Pentium processors, the 
subsystem integrates for each processor a 512-kilobyte or 
1-megabyte secondary cache with advanced burst synchro- 
nous cache management logic. In keeping with this ampli- 
fied structure is a RAM subsystem that expands to 1 giga- 
byte. A PCI-based peripheral bus integrates other worksta- 
tion-class features, including a Fast-SCSI-2 disk subsystem 
with a choice of gigabyte-capacity drives, a 32-bit Ethernet 
controller, and a 16-bit sound chipset — all of which are 
implemented at the motherboard level to maximize the 
number of available slots for future add-ons and legacy 
boards. Quad-speed CD-ROM and full-screen video accel- 
eration are also bundled, as is a combination floppy/PCM- 
CIA drive. 


A range of offerings 

Available in standard bundles and built-to-order configu- 
rations, Intergraph’s TD and TDZ workstation offerings 
span a range of needs, beginning with entry-level 2D/3D 
drafting models and culminating in deskside/tower, multi- 
processor systems optimized for rigorous modeling and 
presentation applications. Intergraph builds expandability 
into its systems and equips them to take advantage of 
upcoming technology, such as Windows 95 and the Plug- 
and-Play standard, as well as the latest high-performance 
peripherals and multimedia attractions. Intergraph also 
offers a range of multiprocessor servers with built-in RAID 
and hardware redundancy. Although Intergraph systems 
are fully compatible with standard off-the-shelf technology, 
Intergraph supplies total solutions to businesses desiring 
one-stop shopping, offering a complete array of peripher- 
als, including optical and magnetic disk and tape drives 
and jukeboxes, scanners, digitizers, and plotters. For the 
comfort-minded, Intergraph offers ergonomic workstation 
furniture. Intergraph backs its systems with a three-year 
warranty, and provides on-site service and support in more 
than 54 countries around the world. 


INTERGRAPH 


COMPUTER SYSTEMS 


Polhemus 


COMPANY BACKGROUND problems. ULTRATRAK is a complete 
system. The single chassis contains a 486 
server, Ethernet or SCSI interface and all 
electronics. ULTRATRAK is compatible with 
the leading 3D animation software packages 
including those from Alias, Autodesk, Side 
Effects, Softimage, and Wavefront. 


POLHEMUS specializes in measuring 
the position and orientation of objects in 
three-dimensional (3D) space with sophisti- 
cated electromagnetic technology. Polhemus 
has led the development of electromagnetic 
measuring systems for two decades and 
owns many landmark patents. Polhemus FASTRAK® MOTION TRACKER is the 
was recognized by the Academy of Motion ultimate solution for real-time position/ 
Picture Arts and Sciences® with the 1994 _ orientation sensing. It has become the stan- 
ACADEMY AWARD® for TECHNICAL — dard for VR and motion capture applica- 
ACHIEVEMENT. These systems are used in tions. FASTRAK virtually eliminates latency 
by utilizing state-of-the-art DSP tech- oo 
nology to reduce data latency (lag) to oo 
4ms. That's over 10 times faster than 
competitive systems. It also has an 
update rate of up to 120 Hz, and can 
handle multiple receivers. 


ISOTRAK® Il MOTION TRACKER 
is a low cost position/orientation 
measuring device which can be used in _ 
either tracking or digitizing applications. 
Accuracies of 0.10 inch and 0.75 | 
degrees are obtained. 


3DRAW® 3D Digitizer represents a 
whole new generation of devices for 
accurately measuring objects in both 2D / 
and 3D space. Only 3DRAW uses a oo 
patented electromagnetic technology to - 
precisely measure the position and orien- eo 
tation of the stylus tip in 3D space. This | 
allows you to record not only the X, Y, 
and Z coordinates but also azimuth, 

The ULTRATRAK™ system from Polhemus is the first elevation and roll in places that would nor- : 
integrated motion capture system specifically designed to mally be hidden from a laser's line-of-sight. : 


meet the needs of performance animation. ; e : 
CAD, Virtual Reality, Animation, Biomedical 3DRAW can output data directly ie bind : 
of the popular CAD, graphics, animation, 


and Scientific applications as well as in the 2 
cockpits of military aircraft, helicopters and simulation and virtual reality environments. 


simulators worldwide. | 
PRODUCT FAMILY: 


ULTRATRAK™ MOTION CAPTURE SYS- 
TEM is the only motion capture system that 
provides real-time data from a 


- virtually unlimited number of sensors. The 
exclusive LONG RANGER transmitter Telephone: 800-357-4777 extension 234 (US & Canada) 
provides coverage over an area of more _g0..655-3159 extension 234 * Fax: 802-655-1439 


than 700 sq. ft. with no line-of-sight | One Hercules Drive, P.O. Box 560, Colchester, VT 05446 


NEC Technologies 


NEC MultiSync® Monitors — 

Setting New Standards 

High-end data monitors, like those needed for graphic and 
CAD designers, provide the most crucial link to individuals’ 
work. A low-quality monitor with low refresh rates and high 
dot pitch make the user work much harder than necessary. 
Technical and innovative advances have brought additional 
functionality and practicality to end-users — and many of those 
advances have been introduced by NEC Technologies, Inc. 


MultiSync monitors have continually set the pace for desktop 
monitor innovation, starting with the introduction of the orig- 
inal MultiSync monitor in 1985, incorporating multifrequency 
technology. Prior to multifrequency technology, monitors 
were matched to the operating system’s video card. 


Then (1985) and now (1995): 


NEC Technologies, celebrating 10 years of MultiSync® technical excellence. 


Upgrading the video card and desktop system necessitated 
upgrading the monitor. The result of MultiSync technology: 
end-users could update their video cards and systems with- 
out buying a new monitor. 


In 1986, NEC again raised the bar by introducing flat/square 
technology cathode ray tubes to the monitor industry. This 
innovation was of particular interest to graphic design and 
CAD users: by providing a flat/square technology screen. 
NEC gave designers the ability to see a full page of text and 
graphics without increasing the size of the cabinet. 


Another innovation important to graphic designers and CAD 
designers was AccuColor? This color matching system gave 
end-users the ability to adjust the colors on their monitors to 
match a color standard or colors delivered by their printers. 
Established in 1991, AccuColor allowed users to set personal 
preferences and color profiles, minimizing the “trial and 
error” approach to color matching. 


Before the introduction of the hugely successful MultiSync FG 
monitor series in October of 1991, the majority of monitor 
screen images were etched. Etching physically scratches the 
CRT surface, reducing ambient light reflections and blurring 
the image. To combat the possible loss of color brilliance, 
NEC perfected the OptiClear™ surface. OptiClear-treated 


CRTs actually absorb a portion of ambient light, displaying 
the on-screen image without distortion and without loss of 
focus, purity or brightness. In addition, OptiClear surfaces 
enhance contrast and clarity while at the same time reducing 
reflection and glare. 


NEC Introduces MultiSync X Series 
The MultiSync X Series of monitors, introduced October 1994, 
were the first monitors to incorporate monitor Plug and Play 
technology, also known as Data Display Channel 1 (DDC1). 
Plug and Play, a standard co-developed by NEC in conjunc- 
tion with VESA, instantly establishes one-way communication 
between the monitor and CPU. Plug and Play optimizes 
screen performance and enables monitor installation without 
using drivers or diskettes. Using DDC1, it communicates the 
monitor's capabilities, frequencies and 
refresh rates to the video card and system. 
The system then automatically adjusts to 
the monitor's requirements, providing 
optimal video performance, color charac- 
teristics, resolutions and refresh rates. 


1995 saw the introduction of NEC’s 
ColorProof™ System, the most advanced 
color calibrator currently available. 
Because peripherals such as scanners, 
printers and monitors measure color in 
differing manners, what appears on the 
monitor may vary significantly from 
printer output. NEC’s ColorProof System 
reduces the variable color output from 
these different peripherals by creating 
custom monitor profiles that can be utilized by Apple’s® 
ColorSync 2.0 or other color management systems. 


The ColorProof System consists of a calibrator and ColorProof 
software. The calibrator features three color sensors (RGB: 
red, green and blue), compared to other single-sensor models 
that only measure light intensity. These three sensors measure 
a monitor’s RGB color output, resulting in more accurate cali- 
bration. The calibrator also employs an ambient 
(surrounding) light diffuser to measure the light conditions in 
the monitor’s external environment. 


Keeping An Eye On The Future 

NEC Technologies is proud to boast ten years of technical 
excellence. No other monitor manufacturer is able to claim 
ownership of these industry-leading technical innovations. 
What will the future bring? Rest assured, NEC is keeping an 
eye on the future, determined to continue in its influential 
role as the premier desktop monitor and graphics display 
innovator and manufacturer. 


For more information, call 1-800-NEC-INFO. 


SEE, HEAR 
AND FEEL THE 
DIFFERENCE” 


AP PROFESSIONAL & Academic Press 


AP PROFESSIONAL and Academic Press 
Books and CD-ROMs 


Once again AP PROFESSIONAL and Academic Press, two of the most respected names in computer, scientific, and technical 
publishing, will be attending SIGGRAPH. At this year’s show in Los Angeles, both AP PROFESSIONAL and Academic Press will 
display to the burgeoning computer graphics community a myriad of new products including the latest books and CD-ROMs to 
hit the market. At our booth (#1744-48) you will find product demos, 20-30% show discounts on all products, sale prices, 
a chance to win a $500 book shopping spree, and a FREE Graphics Gems V T-shirt (gift with purchase). This is one booth 


you don’t want to miss! 


Academic Press—Company History 

SIGGRAPH ‘95 marks the 10th consecutive year that Academic 
Press has attended the show. Founded in 1942, Academic 
Press is one of the most recognized publishers of scientific 
and technical books and journals. As a subsidiary of Harcourt 
Brace & Company, Academic Press has publishing centers 
located in San Diego, Boston, 
and London. This worldwide 
presence gives the company a 
truly global perspective, particu- 
larly with regard to emerging 
technologies such as computer 
graphics, multimedia, virtual 
reality, digital signal compres- 
sion, and human-computer 
interaction. 


Free T-shirt with Purchase 
Booth (#1744-48) 


Now, with more than 50 years of 
publishing experience, a grow- 
ing title base, and expansion 
into new areas of science and 
technology, Academic Press 
continues to provide the com- 
puter graphics professional, 
researcher, and student with 
excellence in technical, scientif- 
ic, and professional publishing. 


Academic Press—Products 


SIGGRAPH ‘95 will offer Academic Press the perfect opportu- 
nity to showcase four of its most exciting new computer 
tiles—Virtual Reality Applications, Computer Graphics: 
Developments in Virtual Environments, Multimedia 
Systems and Applications; and Information Superhighways: 
Multimedia Users and Futures. Each of these books offers a 
separate, unique insight into a particular sector of this 
rapidly expanding area. 


Corporate Offices: 1-800-3131-APP 
For international callers: 1-407-345-2525 
San Diego: 

525 B Street, Suite 1900, San Diego, CA 92101-4495 
Boston: 

1300 Boylston Street, Chestnut Hill, MA 02167 
London: 

24—28 Oval Road, London NW1 7DX, U.K. 
Sydney: 

Locked Bag 16, Marrickville, NSW 2204, Australia 
Tokyo: 

22-1 \chibancho Chiyoda-ku, Tokyo 102, Japan 


AP PROFESSIONAL—Company History 


Established in 1993 as an imprint of Academic Press devoted 
exclusively to publishing books and CD-ROMs for the com- 
puter professional, AP PROFESSIONAL has rapidly moved to 
the forefront of this competitive field. Written by acknowl- 
edged experts working in the industry, AP PROFESSIONAL’s 
books and CD-ROMs cover the 
entire spectrum of computer-relat- 
ed subjects including: 


® Multimedia/Graphics 

® Programming/Languages 

® Wireless/PDAs 

® Networking/Communications 
® Operating Systems 

® Software Applications 

® Scientific Computing 


Publishing more than 50 books 
and CD-ROMs each year, AP PRO- 
FESSIONAL olfers oraciical, 
usable resources to computer 
graphics designers, software 
developers, multimedia authors 
and others riding the crest of the 
digital revolution. 


AP PROFESSIONAL—Products 

At SIGGRAPH ‘95, AP PROFESSIONAL will feature a variety of 
products aimed directly at computer graphics professionals 
including Graphics Gems V, the newest volume in the 
Graphics Gems Series which provides tips, techniques, and 
algorithms for today’s graphics programmer; The AP 
Professional Graphics CD-ROM Library, an electronic com- 
pilation of our best-selling graphics titles; and Multimedia in 
Action, a book which uses real-world examples to analyze 
how companies are actually using multimedia in sales, educa- 
tion, and entertainment. Additional new titles debuting at SIG- 
GRAPH include Global Interface Design, which covers all 
relevant issues related to developing products for the world- 
wide market and Multimedia and Hypertext: The Internet 
and Beyond, a text providing extensive coverage of hypertext 
and multimedia on the Internet. 


CrystalGraphics, Inc. 


CrystalGraphics, Inc. 


In 1987, CrystalGraphics and it’s marketing 
partner AT&T revolutionized the computer 
graphics market with the release of TOPAS® 
Professional, the first easy-to-use 3D 
animation package for the PC. Also 
acclaimed for its super-fast, broadcast- 
quality rendering, TOPAS Professional 
established a new standard in the 
animation industry. 


Crystal Fish, created in Crystal TOPAS Professional by Don Livingston 


Since then, CrystalGraphics has released 5 
major upgrades to TOPAS Professional. 
“And we'll keep updating it ‘till we get it 
right” jokes Dennis Ricks, founder and 
president of CrystalGraphics. 


To Dennis and his team at CrystalGraphics, 
“getting it right” means producing 3D 
animation software that is powerful 
enough for professional animators, yet 
easy enough for even casual users with 
with no previous 3D experience. 


CrystalGraphics’ 18,000 loyal customers seem 
to love this approach to 3D software design, 
with its strong emphasis on ease-of-use. 


One of those customers is Dean Oliver, 
owner of Virtually Real. He states that 
“Until | was introduced to the power and 
simplicity of Crystal TOPAS Professional, 
using 3D software was a chore. The 
CrystalGraphics product line is a sheer joy 
to work with. No other off-the-shelf 
products offer the power, features and 
high-caliber output of TOPAS.” 


TOPAS Professional has been used to 
create innovative TV commercials for 
numerous products including: 
McDonald’s®, M&Ms®, Certs® and the 
HBO® network. 


TOPAS is also used on a daily basis for the 
following applications: CD-ROM title 
development, architectural fly-throughs, 
training, home video, multimedia presen- 
tations, litigation, desktop publishing, 
screen saver development and more. 


At NAB ‘95, TOPAS won the “Professional’s 
Choice Award” for the “Best 3D animation 
software under $2,000”. This award is 
jointly sponsored by Post and Producer 
Magazines. 


But TOPAS isn’t CrystalGraphics’ only 
product. In 1993 CrystalGraphics 
introduced Crystal Flying Fonts™, an 
incredibly easy-to-use software tool for 
creating and animating 3D titles and 
logos. In 1994 Crystal Flying Fonts won a 
“Best Products of the Year” award from 
Videomaker magazine. At NAB ‘95 
CrystalGraphics started shipping Flying 
Fonts Pro 3.0, its first Windows™ product. 


NAB ‘95 was also the launch pad for 
CrystalGraphics’ exciting new product suite, 
Crystal Kaleidoscope™, “the 3D animation 
dream suite for the PC”. It includes a myriad 
of best-of-breed graphics products for 
professional animators — including TOPAS 
Professional 5.1 


TOPAS Professional and Kaleidoscope are 
sold domestically and internationally 
through specialized value-added resellers 
and distributors. Crystal Flying Fonts is sold 
through retail channels as well as directly. 


B, CrystalGraphics 


The world's easiest-to-use 3D animation software. 


3110 Patrick Henry Drive ¢ Santa Clara, CA 95054 
TEL: (408) 496-6175 © (800) 867-2733 © Fax: (408) 496-0970 


The Philosophy 


In less than 10 years NewTek has done what very few 
companies ever do— change an industry. NewTek’s 
flagship product, the Video Toaster, almost single-hand- 
edly launched the desktop video industry, changing the 
economic equation for professional video products 
along the way. 

One major reason the Video Toaster found success in 
the Hollywood and broadcast arenas was the inclusion 
of LightWave 3D as its resident animation program. 
suddenly it was feasible to create high-end effects on a 
shoestring budget. Shows like seaQuest DSV and the 
acclaimed Babylon 5 became a reality thanks to the 
power and afford ability of LightWave 3D. 


NewTek’s philosophy,-that of providing the most pow- 
erful tools at the absolute lowest possible price, makes 
LightWave 3D unique in the graphics market. LightWave 
is also unique for another reason. “LightWave 4.0 is the 
first 3D graphics application to run on multiple plat- 
forms,” says Brad Peebler, LightWave Product Manager. 
“LightWave is available for Intel, DEC Alpha, MIPS, and 
Motorola processors. This provides PCs, SGls, Amigas, 
and other rendering systems with an incredibly versatile 
and advanced feature set.” 


The team behind LightWave is headed by boyhood 
friends Allen Hastings and Stuart Ferguson. In 1977, the 
release of Star Wars inspired them to create their own 
science fiction epic with an 8mm movie camera and 
miniatures made from cannibalized model kit parts. 
Their love for movie making ultimately led to the devel- 
opment of LightWave. 

LightWave's film influence is readily apparent. The 
layout screen looks like a virtual sound stage, complete 
with spotlights sporting barn doors like their real-life 
counterparts. The on-screen camera looks like a classic 
film camera. Objects and 3D “actors” on the virtual set 
follow your direction to the letter. These nuances make 


NewTek, Inc. 


it easy to slip into the role of George Lucas, Steven 
Spielberg, or James Cameron, allowing you total control 
over the scene. 

“The ongoing development of LightWave is driven in 
large part by the influence of LightWave facilities such 
as Amblin Imaging (Star Trek: Voyager, seaQuest DSV), 
Foundation Imaging (Babylon 5) and Area 51 (Star Trek: 
The Next Generation. These special effects teams push 
the envelope by producing weekly network television 
Series. Each week they create several minutes of 
astounding special effects, an astonishing amount of 
footage in computer graphics terms. “Some of the most 
exciting features in LightWave are added as a direct 
result of our users’ requests,’ Says Ferguson. 

“One of the highlights of being part of the Toaster and 
LightWave team was in receiving the Emmy award,” said 
Hastings. “Because several of our users have won 
Emmy awards for special effects using LightWave 
(notably Foundation Imaging for Babylon 5), it's been 
especially rewarding.” 

NewTek President and Founder Tim Jenison sees 
LightWave’s influence on the video production market 
as nothing short of amazing. “When we made the deci- 
Sion to include LightWave with the Video Toaster, we 
knew we would expose more people to 3D graphics than 
ever before. They would now have tools that they might 
never have considered using before. We get unbeliev- 
able video tapes from our users of everything from cor- 
porate logos and business graphics to 3D music videos. 
on a daily basis. It's unbelievable.” 


The Future 


LightWave 4.0’s new plug-in architecture allows 
advanced users to add new features, available from a 
variety of third-party developers. “There are already sev- 
eral LightWave plug-ins on the market. XAQS Tools 
includes Pennello Lite (a sampler of the Pennello for 
LightWave plug-ins) with LightWave 4.0, and 
Metrografix has just released Fiber Factory (a hair and 
fiber plug-in),” said Peebler. 

NewTek also announced the Video Toaster for 
Windows at the 1995 NAB (National Association of 
Broadcasters) convention. Of course, LightWave 3D will 
continue to be an integral part of the Video Toaster sys- 
tem. “The opportunity we have to push LightWave 
beyond the limits of traditional 3D animation, with all of 
the capabilities of the Toaster for Windows, makes for a 
very exciting future,’ says Jenison. 


mS — WW : == BS. 1200 sw Executive Drive 


IN CORPORA T €E D (opeka, KS 66615 


For More Information Call 

Outside the U.S.A. call 1.913.228.8000 

FAX 1.913.228.8099 

INTERNET: WEB PAGE HTTP://WWW.NEWTEK.COM 
ANONYMOUS FTP SITE FIP NEWTEK.COM 


Electric Image, Inc 


Nearly A Decade Ago, 


the founders of Electric Image wanted to produce 
realistic special effects for film and television, but, 
like many, couldn’t afford the high sticker price of a 
workstation-based system. After searching for the 
ideal 3D animation and rendering program for a 

desktop platform, they discovered what was avail- 
able was too slow, too cumbersome and the results 
were far from professional. So they came up with a 


solution — they set out to create their own software. 


The result is one of the fastest, most powerful 3D 
rendering and animation programs ever designed 
for the personal computer. 


State Of The Art 


Since 1991, Electriclmage has been the leader 

in affordable motion picture and broadcast 3D 
animation. Electriclmage creations can be seen 
in the feature films “Congo,” “The Mask,” 
“Jurassic Park,” “Sleepless In Seattle” and 
“Terminator 2: Judgment Day;” in pre-visualiza- 
tion work for “Adams Family Values” and “The 
Beverly Hillbillies;” and in trailers for “Blown 
Away,” “Tombstone,” “Last of the Mohicans,” 
“Freejack” and many others. Television credits 
include numerous commercials, title work for 
“Dateline NBC,” promotional spots for HBO, 
“Beverly Hills 90210,” “America’s Most Wanted,” 
and “X Files,” special effects for “Brisco County 
Jr.,” “Space Rangers,” and “Babylon 5,” and 
character animations for MTV's “The Adventures 
of Thomas and Nardo.” And, most recently, 
Electriclmage has captured the CD-ROM game 
market, contributing to many popular 
Macintosh® titles. 


Electriclmage Features 


e True 3D Inverse Kinematics — allows computer 
models with joints to behave as their real world 
equivalents. This saves an incredible amount of 
time as the intermediate joints are, in effect, 
animated by the computer program. 


e Renderama™ — Batch Processing and Network 
Rendering which supports stand-alone batch 
processing on a single computer, and network 
render control over multiple workstations. 


e Beziér Motion Path Splines 


e Motion picture and broadcast quality 
rendering engine. 


e Sync Sound and Smart Deformations for 
character animation. 


e Imports for 30 different 
model formats. 


e 3D font models from 
PostScript® Type 1 fonts. 


® QuickTime™ compatibility. 
e Plug-Ins — Add a new dimension to 


your creations. Even more plug-ins are 
available from third parties. 


e Project window overview — view data in time 
mode, by keyframe or index. 


¢ Millions of Lights — five different types with full 


color and intensity control: radial, parallel, spot, 


ambient and camera point light. Now includes 
volume shadowing (Light Rays) for spotlights. 


¢ Millions of Textures — Texture Mapping with 
summation or MIP filtering. 


File Edit Windows Keyframe Tools Select Wd 
Camera view of Gid Soft Shoe.praject 
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Stop by and see the Electriclmage Animation 


System in action at Siggraph ‘95 in Los Angeles, 


Booth #2055 — you'll discover why it is fast 
becoming one of the most popular 3-D animation 
systems on any platform. 


Electric Image 


Wks OF Rah ORR ED 


117 East Colorado Blvd, Suite 300 
Pasadena, California 91105 


For Sales and Dealer Information, call: 
(818) 577-1627 Extension 224 

FAX (818) 577-2426 

Applelink: ELECTRIC.SLS 

Internet: sales@electricimg.com 
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About the company 


autoedesesys, Inc. (automated de- 
sign systems) was incorporated in | 
early 1990 with the aim of offering 
advanced 3D modeling technology, 
which previously existed only on 
expensive mainframe and worksta- 
tion level machines or in research 
laboratories, on PC level comput- 
ers at an affordable price. Aimed at 
serving a community of users who 
were literally “hungry” for easy to 
use and powerful 3D modeling tools, at a time when many 
excellent and affordable renderers were already available 
on the Macintosh, the news spread quickly, mostly by word 
of mouth, when formeZ, the 3D form synthesizer, the 
company's flagship product arrived. formeZ was on its way 
to become the favorite 3D modeling program of a rapidly 
growing community of enthusiastic users. Version 1.0 was 
released in early 1991. The company has been profitable 
ever since, experiencing a consistent 200% annual growth 
over the past four years. Until now, formeZ has been 
available only on Macintosh machines, which were the only 
computers offering the graphic interactivity desirable for its 
style of interface. As of Fall 1995, formeZ will also be 
availaible on Windows. 


auto 


autoedesesys continues to value and to place emphasis on 
user satisfaction and on offering solutions, rather than 
simply tools. Many of the recent enhancements to formeZ 
are based on suggestions by users, over 50% of whom 
subscribe to the formeZ Family Plan, autoedesesys’ main- 
tenance plan, a record by industry standards. Quoting our 
users must be the best way to tell our story: 


“| have never seen a company so dedicated to providing users 
with a perfect program. All the flaws that are found are wiped out 
immediately and you are definitely the most active developer 
company I’ve known so far. formeZ is THE best modeler with 
the most flexibility that is available for the Macintosh commu- 
nity.” Albert Kiefer, Belfield, Netherlands, February 8, 1995. 


“Not only do you offer, in my opinion, easily one of the best 
creative packages around, but also the best service and support 
of any company | deal with. Itis really much appreciated.” Julian 
Baum, Chester, England, February 8, 1995. TC 


“‘formeZ is a wonderful program and your support an@ interest 
in your customers is second to none. Thank you vefy much.” 
David Roy, Ashford, Connecticut, March 14, 1995. 


“You guys are great! | GREATLY apprecia 
response to my query. Your comeback was practi 
DIATE. Thanks!” Mike Marks, April 12, 1995. 


The products 


irgose 3D modeler, which combines 
surface and solids modeling, and inclides drafting and 
rendering, all in a single integrated package. Its users 
consist of enthusiasts from all design fields, including illus- 
trators, animators, moyiemakers, special effects designers, 
Jesignérs, landscape architects, interior 
tand industrial designers, engineers, and 
1d doctors. Through the formeZ Joint 
am, it#$ also used at over one hundred Univer- 
vide, to educate novice design professionals. 


cd 
formeZ is a general pur 


formeZ offers an extensive set of 2D/3D form manipulating 


2011 Riverside Dr., Columbus, OH 43221 
Voice: (614) 488 - 8838 ¢ Fax: (614) 488 - 0848 


auto*des-esys, Inc. 


and sculpting tools that include 
extrusions, sweeps, lathed ob- 
jects, terrain modeling, NURBS 
based curvedlines and surfaces, 
Boolean operations, advanced 
rounding, revolved and geode- 
sic spheres, soccer balls, helixes, 
screws, 3D symbols and librar- 
ies, 3D text, deformations, and 
object unfolding, to name a few. 
All these are offered through a 
highly interactive interface with 
associated multiple windows, 
tear off tool palettes, unlimited Undo/Redo operations, and 
unlimited layers. These tools make it possible to create any 
form, real or imagined, with ease, which was quickly recog- 
nized in the industry and gave formeZ the MacUser Eddy 
Award in 1993, and made it MacWorld’s Editors’ Choice for 
Stand-Alone Modeler in 1994. In MacUser’s Editors’ words, 
“The modeler of choice for industrial designers and animators, 
formeZ can tackle any job, of any size with ease.” 


sysz 


With more than ten continuously updated import/export 
formats, formeZ has traditionally been recommended as the 
modeling complement to many rendering programs on the 
Macintosh and other platforms. The recently released 
formeZ RenderZone, which includes advanced rendering 
based on the LightWorks™ rendering engine, allows the 
user to complete a project without ever leaving formeZ. 


formeZ RenderZone offers seven levels of rendering that 
include z-buffer and raytracing. It uses state of the art 
shader technology, and offers both procedural and 
precaptured textures mapped on objects through five differ- 
ent methods, smooth shading and highlights, multiple lights 
of three different types, multiple shadows, environment 
mapping, accurate reflection }.transparencies, back- 
grounds and depth effects, déeals, and many other render- 
ing effects that are produced at impressive speoms 


“RenderZone is a very isan adaltiorl It perform ery well 
and feels like an integrated part of He application, not like an 
add-on.” Val Cohen, Long Beaaf, California. 


“One of the best implementations of pe ae texture 
seen yet - real flexible, powerful - nice!.” Dave 
Roosevelt, Nu. | 


| have 
Teich, 


“| was very pleasantly bee o , 
rendering in formeZ. Its ergonogayigyV6By 
at all complicated. Its rendering is j 
is good.” Chrisophe Moulin, Paris 


The future 


In the words of autorc fesesys President Dr. Chris 


The bestis yet to co ving so far concentrated on! 
formeZ a truly general p modeler and offering o 
solutions they know they ne he future of formeZ is i. 
innovative tools that our users ot yet anticipate or 


Tools for One the virtual through Me te and an 


be 


Kropp, Vice Presifient for Development: 
had an impact only on the Mac. Tr 
of other platforms will also be able 
of formeZ.” 


@njoy the modeling power : 


Ciprico, Inc. 


Our company 

Ciprico, Inc., an ISO-certified company, designs, manufac- 
tures, markets and services disk arrays and SCSI adapters 
for high-performance imaging and digital media markets. 
Our products are sold worldwide to technical, scientific and 
creative professionals who need high-performance, fault-tol- 
erant digital storage for large amounts of data. 


Our products 


Ciprico’s RAID disk arrays are known for their excellence in 
the demanding world of visual computing--applications re- 
quiring very high data transfer rates, real-time performance, 
large capacities, and redundancy for high data availability. If 
you're in the film/video, medical imaging, digital prepress, 
geographic information systems (GIS), oil/gas or video serv- 
ices industries, these needs are paramount to your applica- 
tions. 


Our new 6900 Series of disk arrays is generating a great 
deal of excitement. It’s the industry’s first UltraSCSI-com- 
patible disk array. UltraSCSI, also known as Double-Speed 
SCSI and Fast-20 SCSI, is the newest version of the vener- 
able SCSI peripheral standard. With ‘UltraSCSI’, the 6900 
now.transfers data at 40 MB/second to your host system 
while maintaining compatibility with SCSI-2. 


Video systems no longer need to use multiple arrays to sup- 
port full-screen uncompressed video with ‘real-time’ per- 
formance. A single 6900 delivers real-time uncompressed 
video, in NTSC through D1 resolutions, easily surpassing 
the 27 MB/second video requirement. Video server applica- 
tions, such as video-on-demand (VOD) get twice as many 
streams of video from the 6900 than from traditional SCSI-2 
disk subsystems. 


If you're attending Siggraph ‘95, you'll be among the first to 
see our Silicon Graphics-compatible Spectra 6900 disk ar- 
ray with all the software and accessories needed for a plug- 
and-play installation in the SGI environment. Ciprico-devel- 
oped IRIX drivers and GUI-based utilities maximize perform- 
ance and allow you to configure or monitor array status 
from any Silicon Graphics system in your network. At Sig- 
graph, we'll demonstrate uncompressed video at 30 frames 
per second on an Indigo’ with a Spectra 6900 disk array. 
This significant break-through for Silicon Graphics users 
cuts the storage cost in half for full-speed uncompressed 
video. 


We've got 6900 disk arrays that are compatible with VME- 
bus systems too--the industry's first VMEbus disk array ca- 
pable of 40 MB/second transfer rates. In fact, you can inte- 
grate our RAID technology with any platform supporting in- 
dustry-standard SCSI-2. Our staff of technical support engi- 
neers--the most highly trained in the industry--has years of 
disk array experience and can provide integration assis- 
tance. 


If you're an imaging professional, you may choose Ciprico’s 
disk arrays for their performance or versatility in storing im- 
ages in any format, but you'll also appreciate the way they 
protect your data. In addition to their hot-swap drive capa- 
bilities, they're also available with dual load-sharing, hot- 
swap power supplies. Because we know your applications, 
we know you can't tolerate lost data or degraded perform- 
ance after a drive fails. Our RAID technology, unlike most, 
does not slow down after a drive fails, nor is any data lost. 
You control when and how fast a replacement drive is re- 
built, so there is never an interruption in real-time environ- 
ments. 


We offer a range of storage capacities--you can choose just 
what you need. Five or-nine-drive disk arrays are available, 
with capacities up to 32 MB per array. Arrays may be com- 
bined for additional storage as well. And, as the capacities 
of drives available on the market increase, the capacities of 
Ciprico disk arrays will also increase, since we use only in- 
dustry-standard drives. 


Your solution 


With all the choices offered by Ciprico’s family of disk ar- 
rays, you'll be able to find one with exactly the right blend 

of performance, capacity, and fault-tolerance that you need - 
today and tomorrow. Let us show you why our customers 
consider Ciprico to be the best RAID disk array solution on 
the market today. 


(612) 551-4000 
FAX: (612) 551-4002 


(44) 1 635-873666 
FAX: (44) 1 635-871996 


CIPRICO INC. : 
Corporate Headquarters Ciprico International 

2800 Campus Drive European Subsidiary See Us 

Plymouth, MN 55441 United Kingdom at Siggraph '95 
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Xitron Software Corp. 


Xitron Software Corporation 


Company Profile 
Xitron Software Corporation, located in Cincinnati, OHIO , 
is a privately-held corporation that has been aggressively 
penetrating into the CAD World Market since June 1994. 
Increasing its market share at an accelerated pace, Xitron 
Software has in one year become one of the leading CAD 
companies world wide. Xitron has been structured as a 
true virtual company. A key factor is it’s outsourcing of 
many of the business and manufacturing processes to 
minimize costs while allowing an efficient internal team to 
concentrate on product development and marketing 
strategy. 


During the last year several key third party relationships 
have been established and many more are under 
development. 


Worldwide Xitron has established a strong presence with 
distributors throughout Europe, Asia Pacific, Africa and 
South America. XCAD is available in English, Japanese, 
Korean, French, Spanish and Portuguese, with German 
and Chinese versions shortly to be available. 


Tel: 513-762-7638 
Fax: 513-662-3440 
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XCAD 
The Best/Price Performance CAD Software In 


The World 
XCAD “The New Generation of 2D/3D CAD Software 
for Windows” is a sophisticated general purpose 2D and 
3D CAD drafting tool for Windows, Windows NTand 
Windows ‘95. This 32 Bit application combines the most 
technologically advanced design and drafting features in 
an integrated package that is extremely easy to learn and 
use. XCAD combines powerful CAD capabilities with 
excellent performance on today’s PCs, at a reasonable 
price. 


XCAD provides strong capabilities for design and drafting. 
Versatile free-form surface creation and editing features 
make object design easier, while providing drafting 
functions for the production of dimensioned drawings. 
Objects can be shaded and viewed from any viewpoint, so 
that the designer can visualize the actual appearance. To 
communicate with the rest of the world, XCAD imports and 
exports DXF, DWG and IGES file formats. 


A key feature of XCAD is its ability to create free-form 
NURBS (Non-uniform Rational B-Spline) surfaces, which 
are very useful for creating complex geometric entities 
with little effort. This feature alone catapults XCAD 
significantly ahead of all PC-based CAD products in its 
class and price range. 


XCAD has been designed to fulfill (indeed, to exceed) the user 
requirements of the PC-based CAD market. In addition, it is 
strategically positioned to develop into a viable option for virtually 
any user or organization depending on CAD. 


Additionally, the XCAD Development System (XDS) provides a 
software development tool kit that allows users to create their own 
XDS and Visual C++ applications, and extend the power of the 
XCAD engine. XCAD is The Best/Price Performance CAD engine 
for third party development. 


XCAD features include: 
@ DXF/DWG/IGES File Compatibility. 
Full 32-bit Architecture 
e Continuous shading with multiple light sources. 


e Up to eight simultaneous viewports. 

e True Windows interface, including a Floating Toolbox, to 
reduce learning time. 

e Macro Facility, giving users the ability to automate frequently 
used operations. 

@ Support up to 4,000 layers. 


e Customizable Toolbar, allowing users to tailor XCAD to their 
needs. 

e 2D/3D Symbols Libraries. 

e Command Emulator accepting AutoCAD, Generic CADD, and 
MicroStation commands. 


Xitron Software has recently announced XCAM, the newest NC 
programming system from Progressive Software Inc.. XCAM 
uses XCAD 3.0 as its CAD engine, and just as XCAD is an open 
architecture CAD engine, XCAM is also a CAM engine. Complete 
access to all XCAM functions will allow any user to customize and 
create their own features. “XCAM is truly a Parametric CAM 
system that will revolutionize the CAM market,” said Sandra Clark, 
CEO of Xitron. 


XCAM includes: XMill, XTurn, XWire and XPunch. 
Each module is priced at $795, XCAM will challenge the market by 
providing unbeatable CAM software value. 


Xitron Corporation also announced the introduction of the 
Architects TOOLBOX for XCAD 3.0, from New Dimensions. Now 
drawing, designing and modeling is even easier for architects and 
CAD users. Some of the features included in the Architects 
TOOLBOX are: 
e Custom menus/functions tailored to the Architect’s daily needs. 
e Generous set of fully parametric architectural symbols. 
Architects TOOLBOX priced at $99.95. 


A Look Into The Future 
In response to the current and future rendering requirements, 
XCAD is including photorealistic rendering from LightWorks in its 
next version, XCAD 4.0, providing users functionality never before 
available in this price range. No other CAD package will be able to 
come close. 


LightWorks is the standard by which all other CAD rendering 
software is judged. Using LightWorks capabilities, XCAD will allow 
users to create images using both life-like material simulation and 
environmental surroundings. 


Under the agreement, Xitron will add the LightWorks functionality 
to XCAD version 4.0 while maintaining XCAD’s ground-breaking 
$495 (US) price. Can be seen at AutoFact, November ‘95. 


Plans are also in place to release Solid Modeling and Parametric 
options for XCAD in 1996. 
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DeskStation Technology 


COMPANY HISTORY 
DeskStation Technology was founded in 1989 by 


Don Peterson with the mission of providing technol- 
ogy to enable RISC processing power to be 
combined with industry-standard PC components. 
Because of DeskStation’s focus on technology 
leadership, the Company has engineered a number 
of breakthroughs in RISC systems. These include, 
among others, the first MIPS R4000-based PC run- 
ning Microsoft’s Windows NT operating system, the 
first processor-independent RISC PC for Windows NT 
and Raptor 3 with Alpha 21164, the first system 
equipped with the 300MHz Alpha 21164 processor 
from Digital. Today, without question, DeskStation 
Technology is the industry leader in RISC sy3:em 
technology for the Windows NT market. 


The awara-winning Raptor 3 


PRODUCT FAMILY 

DeskStation’s current family of Windows NT 
workstations, based on the company’s UniFlex 
architecture, represents the first generation of 
systems capable of being fully independent of 
microprocessor architecture while still delivering an 
uncompromising level of performance. Recognized 
by Byte Magazine at this Spring’s COMDEX show as 
the “Best-of-Show” system, the Raptor 3 can deliver 
awesome performance with Digital Equipment’s 
Alpha 21164 or offer greater-than-Pentium speed 
and affordability with the MIPS R4700. 

Raptor 3’s unique, modular architecture allows 
the user to choose from a variety of performance 
or price levels. Starting with the fast and economi- 
cal MIPS R4600 family, at under $8,000 for a fully 
configured system, right up to the world’s fastest 
Windows NT system using Digital Equipment’s Alpha 
21164 microprocessor starting at under $13,000, the 
Raptor 3 line-up covers all the bases. 

In addition to its embedded twin Fast SCSI 
channels, the Raptor 3 motherboard also has 4 32- 
bit PCI slots and 2 16-bit ISA slots for video and |/O 
expansion. The motherboard also has capacity for 
as much as | gigabyte of main memory. 


Model CPU CPU Clock (MHz) Price” 
Raptor 3/4633 MIPS R4600 133 Mhz $8,000 
Raptor 3/45200 Alpha 21064A 200 Mhz $8,500 
Raptor 3/45275 Alpha 21064A 275 Mhz $10,000 
Raptor 3/5266 Alpha 21164 266 Mhz $13,000 
Raptor 3/5300 Alpha 21164 300 Mhz $17,000 


*Prices are based on fully configured systems with 64 MB,|GB HDD, PCI Video 
w/4MB VRAM, and 17 inch color monitor. 


BUYING A RAPTOR 

DeskStation uses a unique distribution model. 
Raptors are available only through 3D graphics and 
animation Value Added Resellers (VARs) throughout 
North and South America, Europe and Asia. 
Recognizing that a large part of technical support 
is a matter of understanding the installation and 
use of the variety of complex software 
programs available for use with its 
systems, DeskStation has engaged 
graphics specialists as their selling arm. 
While DeskStation fully supports the 
hardware, their VARs step in when 
Customers have problems with system 
configurations or software use. By 
supporting this professional sales 
channel, DeskStation is able to deliver 
more localized, timely and complete 
technical support than would otherwise 
be available. 


FUTURE VISION 

While the Raptor 3 establishes new 
standards for performance, flexibility and 
product life, DeskStation has no plans for 
resting on its laurels. The company 
maintains such an aggressive product develop- 
ment plan that it gets new systems to the market 
based on the newest CPU's even before the 
companies that make the CPU. 

Next generation systems from DeskStation will 
begin the process of merging performance and 
flexibility with the functionality required by 
professional computer graphics designers. Features 
such as 3D modeling acceleration, visualization 
engines, frame capture and recording, file-format 
interchange, high-speed networking and 
network/render-farm management, will be 
seamlessly incorporated in future offerings. 

Yet, so long as performance is the metric by 
which all computers are judged, DeskStation plans 
to stay on the leading-edge of microprocessor 
introduction, while working to preserve the user’s 
investment in componentry that is not soeed 
inhibiting. The company’s core development team 
is focused on developing systems offering the 
industry’s broadest variety of performance and 
price levels to meet the most demanding require- 
ments of the explosive computer graphics industry. 


B) PESKSTATION 


a Ea Re Bott oO Ooo: Gv 


Mitsubishi Electronics 


a’e MITSUBISHI ELECTRONICS AMERICA, INC. 


The Super Source in Imaging 


The Mitsubishi name is synonymous with 
product consistency, longevity and advanced 
technology, defining Mitsubishi Electronics 
as a true innovator and proven leader year 
after year. 

Nowhere is this more true than in the area 
broadly defined as “imaging.” Whether the 
image appears on a monitor in the form of 
multimedia presentations or as advanced 
CAD/CAM/CAE displays, it will always be 
razor sharp and reliable if it’s Mitsubishi. 

This holds just as true with hardcopy. 
Mitsubishi color and monochrome printers 
for desktop publishing, graphic arts, science, 
industry, and medical imaging support these 
same, proven high standards. 

Recognizing the diverse markets it serves, 
Mitsubishi Electronics takes great care to 
ensure quality consistency across a broad 
range and selection of display and printer 
products. 


Color Monitors 


Mitsubishi stands above everyone else when 
it comes to monitor technology. No other 
company produces higher quality products. 
Greater performance. Renowned durability. 
Innovative technology such as the new, revolu- 
tionary DDTAMONDTRON™ CRT design. 

An extensive line of Mitsubishi 
yy Color monitors from 14" to 
iagonal viewable 
image) ensures you'll 
get the right size and 
performance characteristics for virtually every 
application you can think of — from general 


business to advanced CAD/CAM/CAE. 


Color and Monochrome Printers 


Mitsubishi’s line of high resolution 
color/monochrome analog and color digital dye 
sublimation and wax thermal printers scans a 
broad range of technologies and applications. 
Any image-critical application, whether its 
CAD/CAM/CAE, computer graphics, general 
business, electronic prepress or medical will 
benefit choosing from a combination of features 
and technologies available. 

For example, the CP-2000U is an excellent 
choice for computer graphics as well as medical 
imaging. It is the most versatile printer avail- 
able using dye sublimation technology, which 
delivers high reliability along with the highest 
possible speed, resolution and color accuracy 
in a small footprint. Detailed images can be 
produced by MS-DOS® and Macintosh® micro- 
computers as well as UNIX® workstations 
without the need for software drivers. 

Mitsubishi’s S3600-40U is simply the fastest, 
most fully featured color dye sublimation 
printer available, ideal for a broad range of 
graphic applications and PostScript® environ- 
ments. It produces high resolution images 
(300 DPI/ 2480 dots x 3512 lines) in 100 sec- 
onds (8.5" x 11"), more than twice as fast as its 
nearest competitor. It can also print on 8.5" x 
14" paper and will make transparencies, too. 


Proven Leadership 


For your computer graphics needs including 
CAD/CAM/CAE applications, depend on the 
proven monitor and printer leadership of 
Mitsubishi — your super source in imaging. 


For additional information on monitors and 
printers call Mitsubishi today: 


1-800-843-2515 


MITSUBISHI 
ELECTRONICS 
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COMPUTER GRAPHICS WORLD 


A PennWell Publication 


Ten Tara Boulevard, Fifth Floor 
Nashua, NH 03062-2801 


TEL: 603-891-9168 FAX: 603-891-0539 


For today's leading engineers and animators, 
Computer Graphics World is the guide. 


In a world of changing technologies, the distinction 
between individual applications is becoming blurred. 
Graphics techniques that are pioneered in Hollywood are 
being implemented by design engineers in Detroit. This 
cross-over between industries is creating new challenges 
and opportunities for professionals working with 
computer graphics. 


To stay on top of computer graphics technologies, 
you need CGW now more than ever. 


CGW's unique editorial focus has made it the guidebook 
for engineers and professional animators who depend on 
computer graphics for their livelihood. Every issue of 
CGW contains real-world application stories, technique 
articles and at least three product stories. Information 
that leads you through the challenges you face on the 
job. And helps you navigate your purchasing decisions. 


Only CGW can provide you with the complete picture of 
how computer graphics technologies are evolving, how 
they're being used in innovative ways, and how they can 
help you do your job better, faster and more efficiently. 


CGW will help you get to the top — and stay there. 


Falcon Systems, Inc. 


THE COMPLETE UNIX UPGRADE SOURCE 


Falcon Systems, Inc. was founded in the 
mid-1980’s by President and Chief Executive 
Officer, Craig Caudill, to supply cutting 
edge UNIX-based computer peripherals 
and offer unequaled custom configurations, 
technical support and service to its customers. 
Falcon supports five UNIX platforms -- Sun, 
Silicon Graphics, IBM, Hewlett-Packard and 
DEC. Falcon is a Sun Federal Systems 


Integrator and has enjoyed that preferred 
status with Sun Microsystems for more 
than five years. 

Falcon provides disk drives, disk and tape 
combinations, tape subsystems, disk 
arrays, optical, CD-ROMs, memory, S-bus con- 
trollers, X-terminals, printers, scanners, work- 
stations, enclosures, software and more. 
Falcon also manufactures a complete line of 
exclusively Falcon products including 
FalconRAID solutions, the FalconFASTFILE, 
a mid-range file server, the FalconTALON, 
a mass storage solution for Silicon Graphics 
users, the FalconFLYTE, an internal 
mounting sled for Challenge and Onyx, 


and software solutions such as 
FalconFASTBACK, a high speed backup 
software program. Falcon is committed 
to the continuing development of new 
products and solutions for the UNIX 
market and spends approximately $2 
million a year on research and development. 
Falcon Systems, a $50 million-a-year 
company, has sales offices nationwide. 
Its Technical Center and Corporate 
Offices are located in Sacramento, 
California. Falcon Systems employs 75 
full time staff members. 

Falcon’s customers include Fortune 1000 
companies, government, health care 
organizations, the film and video industry, 
financial institutions and more. Falcon 
was named 1993 Vendor of the Year by 
LSI Logic, a $500 million-a-year 
microchip manufacturer. Falcon has 
“preferred vendor” status with a large 
number of its customers and continues to 
work to improve and enhance its performance 
and products. 

Falcon prides itself on unique solutions 
to the ever changing UNIX computing 
marketplace. Falcon has configured systems 
in multi-terabyte environments and 
mission critical situations. Falcon, with 
its Silicon Graphics sales force, also 
provides solutions to the video and film 
industries, specializing in mass storage 
arrays for such notable companies as 
Industrial Light and Magic, 
DreamQuest, Digital 
Domain, Warner 
Brothers 

and more. 

Call Falcon 

direct at 


1.800.326.1002 


Strata 


Company Background 

Strata, Inc.—The Virtual Studio Company, 
is a leading developer of innovative software 
tools for creative professionals in science, 
business, education and entertainment. 
Strata provides complete solutions with its 
powerful line of software tools for content 
creation, authoring, and special effects. 


Strata is a small company located in St. 
George, a small town in Southern Utah. 
There are big things coming out of little St. 
George. Two brothers, Ken and Gary 


Bringhurst, founded Strata in 1988. With 
their combined knowledge of engineering, 
computers and graphic arts they produced 
one of the first 3D packages for the 
Macintosh. The Bringhurst’s vision of mak- 
ing production easier for design, multime- 
dia and video professionals is now a reality. 
Now with over 100 employees, Strata has a 
full line of award-winning tools known 
worldwide for their intuitive interfaces and 
advanced technology. All of Strata’s prod- 
ucts are both powerful and easy to use. 


StudioPro is an expert level 3D modeling, 
rendering and animation package. In addi- 
tion to the full range of features found in 
previous versions of the product, the latest 
version, 1.75—also known as the BLITZ 
version—includes full support for Apple’s 
Quick Draw 3D, and Quick Time VR. 


StudioPro BLITZ also outputs Virtual Reality 
Markup Language (VRML) files for use on 
the World Wide Web (WWW). With support 
for multiprocessors and hardware accelera- 
tion, this product brings workstation perfor- 
mance to the desktop. 


RenderPro provides distributed Macintosh 
network rendering for StudioPro. 


Vision 3d is a 3D modeling, rendering and 
animation package for design and illustra- 
tion professionals. 


MediaPaint is a digital video paint- 
ing application for adding special 
effects to QuickTime ™ movies. 


Type 3d is a handy tool for creating 
3D text and simple objects through 
extrusion of 2D models. 


Instant Replay is a video and 
audio recording utility. 


MediaForge is an advanced 32-bit 
multimedia authoring system for 
Windows NT and Windows ‘95. 
Available the fourth quarter of 
1995, this product brings powerful 
development tools to the Windows 
platform, and is Strata’s first product 
demonstrating their commitment to multi- 
ple platforms. 


Strata continues to provide cutting-edge 
technology and intuitive tools for creative 
professionals. Strata is dedicated to offering 
only products with a wide range of powerful 
features which are also easy to learn and 
use. Strata—The Virtual Studio Company 
offers complete creative solutions. See Strata 
at Siggraph Booth Number 1551. 
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Division, Inc. 


COMPANY BACKGROUND The ProVision 10 virtual reality accelerator and EISA expansion chassis 


ae oe: are for Hewlett-Packard Series 700 workstations. With dVISE, the ProVision 10 
Division 1s the world's leading company providing software, hardware, . 
a . provides an advanced, real-time 3D graphics system for immersive, projected, 
and complete solutions for virtual reality. Founded in 1989, Division quickly 
Sat rte ; or desktop virtual reality on HP systems. 
built its reputation by delivering complete, high-performance virtual reality 
solutions to a wide variety of users across the world. The ProVision Merlin, an advanced virtual reality graphics computer 
tah system. The Merlin has been specially developed for high performance 
Division's products are in use by companies such as McDonnell Douglas, é “abe 
simulation systems, location-based entertainment applications, and high-end 
Glaxo, NASA, Matsushita, BT, EDS, the US Army and Electrolux. In May he 
eh. . arcade VR pods. With one to three of Division's VPX graphics cards and the 
1993, Division became the first VR company to receive a stock exchange 
18 sty dPL™ C language graphics development library running under MS-DOS, 
listing anywhere in the world, following an initial public offering on the ren Wa 
Merlin is suitable either as a development platform, or as a delivery vehicle. 


London Stock Exchange. 


The VPX graphics card, an extended EISA graphics card 
capable of up to 300,000 photo-textured, z-buffered 


polygons/second per eye and with a pixel fill rate of 997 million 


pixels per second, in stereo or multi-headed configurations. 
Based on the Pixel-Planes™ massively parallel rendering engine, 
the VPX brings a new level of realism and super-computer 
performance to virtual worlds. The VPX is available only in the 
ProVision 10 or Merlin systems from Division, or as an OEM 


card for systems manufactured by the customer. 
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Division also offers a wide variety of third-party peripherals, 


along with consulting services, training, and technical support. 


Division is a world-wide value-added reseller, independent 


software vendor, and independent hardware vendor of Silicon 


Graphics systems and Hewlett-Packard workstations. Further, 


Division and Hewlett-Packard have agreed to collaborate on future 


PRODUCT RANGE generations of high-performance graphics products based on HP's PA-RISC 


dVS™, a virtual reality operating environment for UNIX and and Division's PixelFlow™ technology licensed from the University of North 


MS-Windows platforms. dVS 1s a distributed run-time system which gives Carolina at Chapel Hill. 


VR applications all of the facilities required for interactive virtual reality. [vision acts woddctade timid Urvmion’ Dimer Men ind 


This includes device-independent support for immersive, projected or ate : 
P PP » PI) through distributors in Germany, Spain, France, Switzerland, Italy, 


desktop VR displays, position trackers, 3D audio, gloves, mice, etc. Scanilnaiets Jang Wae. Kore’, Mend eubi-ordt laniet 
Because of the distributed nature of dVS, local or remote multiple users can 


easily be added into a VR session, and any of the sub-components of dVS 
Contact: 


Doug Schiff 
Tel: 1-800-877-8759 
or: +1 919-968-7797 


may be distributed to different CPUs or different hosts, for the maximum 
performance possible. An optional dVS Developer's Toolkit 1s available for 
C language programmers who wish to develop applications which use dVS. 


dVS runs on SGI workstations, HP Series 700 workstations, and 


i pein POS email: schiffd@division.com 


vers . Web site: www.division.com. 
dVISE™, an interactive virtual reality authoring tool for rapidly creating 


virtual environments with complex behaviors and interactions. 

The product includes sophisticated 2D Control Panels and 3D Tools for 
describing virtual worlds, their objects, and their behaviors. dVISE supports 
high-level data import from the leading CAD packages, including AutoCAD, 
MicroStation, CADDS, CATIA, Intergraph, MultiGEN, Wavefront, STEP 


and others. dVISE is an application developed on top of dVS, and thus 4VS and dVISE are 


trade marks of Division. 


requires dVS to run while providing all of the capabilities of dVS, such as 
: exci All other trademarks are 
multiple users, distributed operation, and device and peripheral independence. respectfully acknowledged. 
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Bentley Systems, Inc. is the leader in 
professional computer-aided design products 
and services to engineering organizations 
where CAD is mission critical. Over 200,000 
professionals rely on Bentley's MicroStation 
range of products for some of the most 
challenging engineering projects around the 
world. MicroStation is used to plan, design, 
and maintain airports, hospitals, skyscrapers, 
automotive systems, highways, bridges, 
industrial plants and equipment, and more. 

In recent surveys, 40 of the 50 U.S. state 
departments of transportation use 
MicroStation as their primary CAD system; 


Keith Bentley, CEO, Bentley Systems, Inc. 


and 70 percent of the largest U.S. engineering 
firms, as listed by ENR, have installed 
MicroStation in their engineering 
environments. Founded in 1984, Bentley has 
now become one of the world's fastest 
growing software companies. 


MicroStation Range of Products 

MicroStation offers a range of high 
performance, interoperable solutions that span 
the engineering life cycle. Large and small 
organizations in AEC, GIS, and mechanical 
design can put focused solutions in the hands 
of all professionals and achieve high levels of 
individual and group productivity. 

MicroStation products include the 
flagship and award-winning MicroStation V5 
product for 2D and 3D design, the 
award-winning MicroStation Modeler for 
sophisticated solids modeling, MicroStation 
PowerDraft for high-productivity 2D and 3D 
drafting, MicroStation Review for design 
review and redlining, MicroStation Field for 
field access to CAD, and MicroStation 
Masterpiece for high-quality renderings and 


Bentley Systems, Inc. 


animation. Recently announced products are 
MicroStation "Mapper" for mapping and GIS, 
and MicroStation TeamMate for technical 
document management. 

Unifying these products is the MicroStation 
Development Language (MDL). It is the 
industry's most powerful development 
environment for customizing products or 
developing new applications. MDL offers 
developers single point, open access to 
MicroStation's design, user interface, 
modeling, engineering visualization, 
workgroup, multi-platform, and data 
management technologies. 

This unified architecture allows 
Bentley to offer users the best choice of 
platforms: DOS, Windows, Windows NT 
for Intel-based and DEC Alpha AXP 
processors, OS/2 Warp, the Macintosh 
and Power Macintosh, Sun SPARC, 
Intergraph Clipper, HP RISC, SGI and 
IBM's RS/6000 series machines. 


Visions for the Future 
Objective MicroStation is the 
expanded object-oriented architecture 
for MicroStation. It is the first 
architecture to bring object technology 
to large-scale engineering projects. Its oe 
"regenerative" models are the only . 
engineering object models that can be shared 
across platforms, can maintain integrity 
throughout long project life cycles, and can be 
expanded to incorporate all project phases 
and types of information. The architecture, 
compatible with all existing MicroStation 
products and data, also supports both OLE 
D&M for Windows and Windows NT, and 
CORBA for Unix. 
Bentley's progressive business vision for 
computer-aided design is called MicroStation 
OpenSpace. Already yielding results, it utilizes 
strategic affiliations and up-to-date technology 
to offer users market-leading application 
excellence and interoperability. OpenSpace 
introduces a new source of shared 
functionality called "integration platforms" 
for each industry sector such as plant design, 
civil, architecture, mechanical, and so on. 
Creating more value and opportunities for all, 
OpenSpace is made possible by user input, 
new software technologies, hardware 
advances, strategic affiliations with luminary 
companies, and the MicroStation and new 
Objective MicroStation architectures. 


Intergraph Scanning Solutions 


Company background 


Intergraph’s early 1980s contract with the Australian 
Army provided a system that converted hardcopy maps to 
digital form. This contract marked Intergraph’s entry into 
the scanning and raster-to-vector data conversion 
business. Development of Scan Data Capture (SDC) 
software was well underway at Intergraph’s headquarters 
in Huntsville, Ala. SDC provided raster-to-vector conver- 
sion as well as text recognition and feature discrimination. 


In the mid 1980s, Intergraph introduced its first 
engineering drawing scanner, the Optronics ESCAN-200. 
Concurrently, raster editing and raster-to-vector conver- 
sion software for the UNIX workstation was introduced as 
I/RAS 32 and I/VEC. With these products, Intergraph 
continued to focus on mapping data conversion. 


Later that same decade, with the acquisition of ANAtech 
of Littleton, Colo., Intergraph provided users with the 
premier scanning technology of the day, 


Targeting a larger user community, the software focus 
switched from providing batch raster-to-vector solutions 
to providing more interactive ones. I/GEOVEC provided a 
solution for capturing map features, and I/RAS Engineer 
provided a solution for the interactive conversion of 
engineering drawings. These products were then ported 
to the DOS/Windows and Windows NT environments. 


Product range 


Intergraph offers a robust set of tools to accommodate the 
entire scanning workflow. 


The capabilities of the scanning software and hardware 
have improved, while the cost has decreased over the past 
5 to 10 years. Techniques now exist to scan an older 
drawing that has a heavy or splotchy background, 
converting it to a cleaner, more readable raster image. 


Intergraph Software Solutions 


Deskewing the image at scan time is another benefit. The 
scan time has also been reduced; it can take as few as 15 
seconds to save an E-size drawing to disk. The ANAtech 
scanners scan to most industry-standard raster file formats 
(TIFF, CALS, and Intergraph, among others). 


Intergraph’s raster utility package, Pixel PRO, has viewing 
and raster modification tools. The utility allows a user to 
create workflows with these features for one raster image 
or for a directory of raster files in a batch scenario. 
Translation of a raster file from one file format to another 
(TIFF to CALS or PCX, for example) is another capability 
of Pixel PRO. 


New techniques are available in Pixel PRO that allow 
translation of color, grayscale or line art drawings. This is. 
beneficial, for example, for analyzing certain raster 
images without rescanning. 


To eliminate the need for traditional drafting 
methods, Intergraph provides software to clean up 
or manipulate raster. Intergraph’s I/RAS B and 
I/RAS Engineer convert a raster image to vector 
format from within BENTLEY’s MicroStation. 
I/RAS B allows the user to modify the image in 
raster with tools that act like CAD tools. 


I/RAS B has been created to work inside 
MicroStation, creating a seamless environment 
between the raster and CAD packages. Users may 
overlay vector onto raster, deleting the raster 
underneath. Hybrid raster/vector files can be stored 
together and plotted as one file. 


I/RAS Engineer, which is also built to work with 
MicroStation, enhances raster-to-vector conversion 
techniques. Tools are provided to trace raster, producing 
CAD lines and arcs, as well as macro commands that 
allow users to customize a raster converting workflow, 
I/RAS Engineer provides intuitive text recognition that 
converts handwritten and machine-generated text. 


A vision toward the future 


Intergraph knows that standing still means obsolescence 
in today’s world. We see our next generation of scanning 
products not as replacements to current technology, but 
as extensions to what our customers are using today, 
Intergraph’s Jupiter project provides technology to the 
Microsoft Windows user that was once only available to 
the CAD user. This new technology will complement 
existing CAD -based scanning software yet allow new 
users to take advantage of the solutions of the future. 


INTERGRAPH 


SOFTWARE SOLUTIONS 


NEC Technologies 


NEC Technologies — Setting New 
Standards In Multimedia 


As a leading innovator and manufacturer of desktop 
monitors, NEC Technologies, Inc. saw the need for qual- 
ity large-audience presentation displays. NEC 
Technologies’ MultiSync® monitor technology was a nat- 
ural translation for this market need. NEC was able to 
apply its expertise to produce award-winning products 
such as direct-view cathode-ray tube (CRT) monitors 
and LCD- and CRT-based projection systems. 


New to NEC are the MultiSync XP37™ and MultiSync 
XM37™ These direct-view CRT monitors are the largest 
monitors ever introduced 
from NEC. Designed to 
complement any presenta- 
tion environment, these 
two 37-inch (35-inch view- 
able image size) multimedia 
marvels bring high-resolu- 
tion (maximum 1280 x 1024 
on the MultiSync XP37; 
1024 x 768 on the MultiSync 
XM37), flicker-free images 
for data and video needs. 
For smaller presentation 
environments, NEC also 
offers the MultiSync XM29™ 
another MultiSync X Series 
presentation monitor. The 
MultiSync XM29 (27-inch viewable image size) comple- 
ments any presentation environment where a reliable and 
flexible display is needed. 


A total of four sources can be simultaneously connected 
to the MultiSync X Series of presentation monitors. They 
accept signals from a variety of sources, including data 
(PC or Macintosh®) as well as NTSC, PAL and composite 
video. 3 


MultiSync MT — 
The Versatile Projector 


The MultiSync MT Multimedia Theatre is NEC’s award- 
winning LCD projector, able to accept three 
simultaneous sources. With a brightness rating equal to 
more than 900 lux, the MultiSync MT is well-equipped to 
handle even harsh ambient lighting conditions. This is a 
projector that is made to be used even with the lights on 
— especially when presenting concepts to clients. New, 
optional lenses, available separately in throw distances of 
75mm, 300mm and 400mm, make the Multisyne MT 
even more flexible. 


MultiSync® Multimedia Theatre™ LCD Projector 


NEC has also recently pushed their long line of outstand- 
ing CRT-based projection systems to new levels of 
quality with the introduction of the MultiSync 6PG 
XTRA and the MultiSync 9PG XTRA. These two systems 
work to provide the best image quality available from a 
CRT-based projection system, offering superior image 
quality, reliability and ease-of-use for boardrooms, class- 
rooms and presentation applications. 


Projected image sizes from either projector range 
between 60-300 inches. Designed to withstand even the 
most challenging of display 
requirements, the 
MultiSync 6PG XTRA scans 
from 15-69 kHz and deliv- 
ers a maximum resolution 
of 1280 x 1024. The 
MultiSync 9PG XTRA scans 
from 15-100 kHz to display 
resolutions up to 1600 x 
1200. Light output from 
both projectors is 1000 
lumens. Bandwidth reaches 
100 MHz on the MultiSync 
9PG XTRA, while the 
MultiSync 6PG XTRA 
achieves a bandwidth rat- 
ing of 80 MHz. 


For process control environments or where images 
remain static for continuous periods of time, both projec- 
tors contain a phosphor-saving circuit that dramatically 
extends the life of each tube. In addition, another feature 
of these projectors is their new tube configuration, which 
provides better focus at higher light output without asso- 
ciated image blooming. 


The Industry Leader In Presentation 
Systems 

Whatever end-users’ projection needs, NEC Technologies 
has the answer. From leading-edge LCD- and CRT-based 
projection systems to the best-looking direct-view multi- 
media monitors, NEC remains the industry leader in 
presentation systems. 


For more information, call 1-800-NEC-INFO. 


SEE, HEAR 
AND FEEL THE 
DIFFERENCE* 


Viewpoint DataLabs 


Company Overview 


Founded in 1988, Viewpoint DataLabs International is the 
pioneer and worldwide leader in 3D modeling and 3D data 
distribution. Viewpoint’s custom and catalog products and 
services — including its 3D Datasets, widely recognized as 
the de facto industry standard for three-dimensional models 
— are used by modelers, animators, producers and developers 
to create highly realistic 3D animations and special effects. 
Customers benefit from Viewpoint's leading-edge talent, 
tools and techniques that deliver powerful core content and 
help speed the creative process. 


Customers 

Viewpoint serves as a primary source of creative content 
for the games, film, broadcast, interactive and industrial 
markets; military simulation market; and desktop presentation 
graphics market. 


Viewpoint's customers include such distinguished companies 
as R/Greenberg; Digital Domain; Pacific Data Images; Boss 
Films; Sega; Sony; Acclaim; Knowledge Adventure; and 
Creative Multimedia. 


Products and Services 
3D Dataset Models 


Viewpoint offers the world’s most comprehensive catalog of 
3D Datasets, including thousands of models in a wide 
range of categories representing people, places and 
things. These Datasets are available in varying resolutions 
in more than 70 file formats and are compatible with all 
major 3D software applicatons and hardware platforms. 
Viewpoint also offers a large catalog of Motionsets™ — 
prebuilt motion data. 


Custom 3D Modeling Services 

In addition to offering its catalog of Datasets, Viewpoint is 
the world’s leading supplier of custom 3D modeling services. 
Viewpoint’s custom models have supported award-winning 
special effects in feature films such as “Batman,” “The Shadow,” 


“Alien 3,” “Toys” and commercials such as the Shell Oil 
“Dancing Cars” series. Leading game vendors rely upon 
Viewpoint for creating characters and props for their 
popular action titles. 


Motion Capture / Scanning Services 

Viewpoint has announced the first international 3D motion 
capture / scanning services in Los Angeles and London, 
enabling the creation of highly-realistic motions and “virtual 
actors.” The services — which offer an industry-neutral 
approach — provide a rare combination of top creative and 
technical expertise, coupled with state-of-the art motion 
capture and 3D laser scanning techniques. Viewpoint's client 
list for laser scanning includes many actors and celebrities 
from the Hollywood community. 


Title Licensing for Game 


Developers 

Viewpoint offers a unique title licensing 
solution for game and multimedia developers. 
For one low, flat fee per title, with no royalty, 
developers gain access to Viewpoint's 
entire catalog of 3D Datasets. 


World Wide Web 

Viewpoint's new World Wide Web site 
provides a dynamic interactive vehicle for 
users to instantly access, browse, and 
purchase Viewpoint's entire catalog of over 
3,000 3D Dataset models. The site also 
includes the Avalon free 3D archive — the 
world’s largest library of public domain 3D 
models, textures and utilities. In addition to 
3D content, Viewpoint’s home page provides 
a comprehensive information center for the 
3D industry featuring: news tips and tricks, 
demos , job postings, tutorials, tools and links to 3D software 
and hardware vendor Internet sites. Viewpoint will update 
on-line information on a daily basis, giving users instant 
access to the latest in 3D. http://www.viewpoint.com 


Distribution / Publishing 


Viewpoint Datasets are delivered to customers on the 
DataShop™ CD-ROM, disk, tape, or delivered electronically 
through its BBS and through CompuServe, America OnLine, 
and its home page on the World Wide Web. 


Viewpoint also publishes 3D models developed by third parties. 
Viewpoint's Digital Asset Development program certifies 
these models, ensuring they 

meet stringent quality standards. RS: 
With this service, Viewpoint is VIEWPOINT 
rapidly expanding its catalog of DATALABS 
models and creating a market 
for high-quality 3D data that 
was not proviously available 
commercially. 
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Summagraphics History 


Mention the name Summagraphics, and graphics industry 


professionals immediately conjure the image of an advanced 
product line that includes high-end computer peripherals. 
summagraphics is well-known for setting the industry 
Standard with input devices 
designed to meet the 
exacting requirements of 
demanding users in the 
computer graphics, CAD, 
CAE and architecture mar- 
kets. The quality of the com- 
pany’s digitizing tablets has 
established Summagraphics 
as a recognized leader, with 
an impressive record of over 
23 years of innovative 
design. With the acquisition 
of Houston Instrument in 
1990, Summagraphics took 
over the HI line of ink jet 
plotters and printers, build- 
ing on the Summagraphics 
reputation to include 
dependable, high-perfor- 
mance output products. From the company's headquarters 
in Austin, Texas, Summagraphics management directs 
world-wide offices providing comprehensive input and 
Output solutions for a range of users in the graphics and 
related industries. 


» Products Designed for 
Demanding Applications 

Because Summagraphics products are known for 
precision and quality design, they are sought-after in the 
demanding professional markets. Summagraphics products 
include the best-selling SummaSketch® Series digitizer 
tablets; HiPlot® multi-pen plotters; JetPro® and SummaJet™ 
Series small- and large-format ink jet printers; SummaColor™ 
Pro and SummaChrome™ thermal transfer printers; and the 
versatile SummasSign™ and SummaCut™ Series of cutters. In 
addition, Summagraphics now offers a full spectrum of 
Dressure-sensitive graphics tablets. 


S Setting Industry Standards 
Summagraphics continues to grow in the rapidly 
changing multimedia publishing and graphics industries by 
providing features and options driven by customer demands. 
Summagraphics line of pressure-sensitive graphics tablets 
includes the entry-level SummaPad™, the precise 
SummaExpert™ and Summa Expression™, and the innovative 
flexible design of the SummaFlex™. Each of these tablets 
Offers 256 levels of pressure sensitivity and include precision 


Summagraphics leads the graphics industry with a complete line of high-accuracy, 
high-resolution digitizing tablets 


Summagraphics 


cordless pointing devices, and Summasoft™ software and 
drivers that make installation effortless. 

At a convenient 4” x 5", the SummaPad easily replaces 
the mousepad and gives entry-level users precision control of 
the pointing device, building 
productivity and adding a 
touch of fun to PC or 
Macintosh operation. 

For advanced profession- 
al graphics and CAD/CAE 
applications, the 
SummaExpert features a 
combination of precision, 
pressure sensitivity, and cus- 
tomizable menu buttons. The 
Expert, available in both 12° 
x 12° and 12° x 18° models, 
operates with the sleek cord- a 
less pressure pen, or the . 
advanced articulating cursor. 

summa Expression is the 
6” x 8” tablet designed with 
the responsiveness and 
precision suited for the 
advanced professional, but features a natural, intuitive feel that 
makes designing fun. Now independent graphic designers are 
as likely aS engineers and architects to rely on the precision, 
control, and increased productivity of the Summa Expression. 

As its name implies, the SummaFlex is completely 
flexible, so it can be rolled up and transported to a job site or 
remote office location. And the SummaFlex can be used 
horizontally on a desk, vertically on the wall, or in virtually any 
Setting. With its larger 18” x 24” size and flexible handling, 
the SummaFlex creates the feeling of the artist's canvas or 
drawing board. Like all Summagraphics tablets, the 
SummaFlex has the SmartZone tablet and screen scaling 
feature that allows the designer to work with the entire surface 
Or to activate a specific portion of the 18° x 24° tablet. 

Summagraphics, a proven industry leader in precision 
graphics and printing products, combines the excitement of 
innovative design with powerful tools that enhance productivi- 
ty and simplify project management. With more than two 
decades’ experience in the design of high-performance 
tablets that meet the most demanding CAD/CAE applications, 
Summagraphics is setting new standards in the graphics 
industry. 

For more information on the Summagraphics line of 
graphics tablets, or any of Summagraphics high-precision 
printers or plotters, call 800-33-SUMMA. 


Summagraphics. | 


“COMPUTER GRAPHICS WORLD magazine 


"among SIGGRAPH attendees! 


But don't just take our word for it. According to a 1994 SIGGRAPH 
audience study conducted by Exposition Research, Inc., “The only 
magazine that reaches a significant percentage (of SIGGRAPH atten- 
dees) is Computer Graphics World.” 


Unlike any publication on the market today, CGW covers everything 
from CAD/CAM/CAE/CIM, architectural design, and visualization 
on the engineering side, through special effects for film /broadcast 
and interactive entertainment on the animation side. 


So don't let you annual trip to SIGGRAPH be your only source for 
the latest developments in animation, visualization and CAD/CAM 
- Make sure you get the information you need every month from 
Computer Graphics World! 


Stop by booth 2324 for your free subscription and pick up a copy of 
the August issue. This issue will include a must-read section on new 
products being introduced at SIGGRAPH as well as a special report on 


CAD/CAM. Put CGW on your “don't miss” list and find out why 
we're the number one magazine among SIGGRAPH attendees! 


STOP BY BOOTH 2324 
FOR YOUR FREE SUBSCRIPTION! 
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NVision Inc. 101 281 
Proxima 110 282 
VictorMaxx Technologies 101 203 
Virtual i-o 101 284 
Virtual Research System 101 285 
BOARDS 

Advanced Digital Imaging 111 286 
Intelligent Resources 106 20/ 
Reality Simulation Systems 106 288 
INPUT/OUTPUT 

CalComp i 289 
Cyberware oe 290 
Cymbolic Sciences =—¢s105.——i“‘<‘étl ed 
Faro Technologies =—-109 292 
Immersion Corp. 10 293 
IRIS Graphics 111 294 
Logitech 1Z 295 
Mirus Industries 111 296 
Tektronix 105 297 
Wacom 12 298 
STORAGE 

Ampex lu 299 
Bit 3 Computer Corp. 110 300 
Ciprico Inc 10 301 
Optical Disc Storage 110 302 
Stone + Wire 110 303 
SWS Corp./Storagepath 110 304 


SAE =o 
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Slides Made Simple! 


When you need great-looking, low-cost 35mm slides, you need 
a Mirus FilmPrinter. Starting at just $5995, our film recorders 
are renowned as the best value in desktop slidemaking. Using 
your PC, Mac, or SGI workstation, you can easily make your 
own slides, for about 50¢ each. Call now for more information. 
See you at SIGGRAPH, booth 1050. : 


(800) 942-9770 Fax (408) 980-6601 
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Computer Graphics Animation 
Training and Research 


Alias 

Softimage 

Wavetront 

Electricimage 
PresenterPro 

After Effects 

Media 100 paar 


lark suite 402. Montreal Canada H2X 2R7 


Fax (514) 982-0288 Email icari@cam.org 


CIRCLE 65 ON INFORMATION CARD 


OMPUTER GRAPHICS WORLD AUIS 


a 


Digital Fotovix IIIS-D, 
when you need if...now. 


You've got to get this desktop presentation together for 
your 9 am meeting tomorrow morning, with the C.E.O. 
of the company. It's got to be great. You've got nearly 100 
slides, corporate videos, some product and less than a 
day...When you need to incorporate photo and video 
images into your desktop or video presentation, make 
sure they're captured with Digital Fotovix. 


Captures full color images in under 10 seconds ¢ File sizes 

small enough to make your presentation run smoothly 
Grabs images from VCR's and 
camcorders * more 


For Macintosh or PC. 
Driver software, 
Photoshop Plug-in 
and SCSI cable 
included. 


wf 
“= TAMRON 


Tamron Industries, Inc., 99 Seaview 
Bivd., Port Washington, NY 11050 (516)484-8880 
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nEALITT IN 
ANTYARIUN 


(/ Outputs to all major €G software packages 


USA call B&L Engineering 310 903 1219 


M ETRIC S UK call Oxford Metrics 01865 244656 


JAPAN call NAC Inc 3 3470 1319 


CIRCLE 66 ON INFORMATION CARD 


ys 


See eae 
You build the world, we'll fill it, 


Low to medium resolution 3D models perfect for populating Cyberspace 


We have i all from ceiling fans, victorian couches, bike racks, 
water guns, violins, phones, pitch forks, nailclippers, can openers, airplane seats 
and even the kitchen sink, 


BUILDER 


‘s y = J: Ly : 
WAVEFRONT ' & DXF formats — Gass : 3D Models 


$395 per collection 


plus $7.00 shipping & handling XA : 
VISA AND MASTERCARD ACCEPTED f XY 7 j rom le hot OS 


E mail syd 3 NAME FAX: (310) 314-2181 


VCLESIAS —o 
WNL OK aD =) Really works! 


DINWEICAR Use one, two, or many photos. 
INCORPORATED Flexible, minimal measurements. 
1202 W. Olympic Blvd, #101 Santa Monica, CA 90404 Normal or wide angle lenses OK. Route #1, Box 502 


3D Construction Company 


Not necessary to modify camera. Elizabethton, TN 37643 USA 


See us at Booth 1336 Siggraph 95 L.A. August 8-10 
Phone 1-615-543-8917 * Fax 1-615-543-4011 * EMail 70750.633@compuserve.com 
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Motion hala SIS Pokio : 


Find out more about how you can use AOA's 
| MultiTrax™ optical motion capture systems and 

high speed, solid state video cameras to collect 
reliable data for motion capture —. 
applications. Uses range from facial and . 
full body motion analysis to VR 
applications. AOA systems support SGI, 
PC, Mac, Sun and other high MultiTrax™ 
performance computing platforms. yen aS 
AOA's high speed video and Bache e.ciom 
motion analysis systems Delivers 3D Data 

© are your computer's 

4 connec tion to real 
world motion in 
real time. 


SVC1000 Ae 
Portable High Speed. | 
Camcorder and 

Personal Computer 

(1000 Frames Per 


cre. MicroScribe-3I 


...€ new dimension in desktop digitizing 


"Motion Capture Group at 617/864-0201 Lo ny 
~ and find out how AOA's high speed motion \ Features: 
capture systems and on-location motion 


analysis services can help you. , M, High Accuracy — 0.015” (0.38 mm) Price 


FaceTrax™ Facial Expression *, ~ Huge Work Volume — 50° sphere $2395 
ALNA Capture System = v Counterbalanced — Comfortable feel 


PNCIPN | hie Graphite Structure — Rugged and lightweight 


Ww Adaptive Optics Associates, Inc. a y Serial Interface — PC, Macintosh, SGI, and others 
54 CambridgePark Drive ft =. . he S S k th 3D ne k 
Cambridge, MA 02140 = .2 — ian ftw —works with most rapnics packages 
(617) 864-0201 UNITED . / oftware oupport—works with mo grap p g 
(617) 864-5855 fax TECHNOLOGIES < 
ADAPTIVE OPTICS 


SSOCIATES 


all immersion Corporation 


(408) 467-1900 Fax (408) 467-1901 Visa and 


; Mastercard 
ems: immersion@starconn.com accepted 


CIRCLE 69 ON INFORMATION CARD CIRCLE 70 ON INFORMATION CARD 
OMPUTER GRAPHICS WORLD IE 


Showcase Advertising Rates : 


light with Com Graphics transparency of product, or _ (4.color each insertion) © 

_ Wor ld’s Showcase advertising computer-generate 1 art ona Frequency Rate 
section. It's the perfect place to Mac disk , 1x $1980 
start your ad campaign forthe = 75 words of ad copy, brief 3x $1945 
computer graphics market and headline and contact address 6x $1915 
build visibility for yourcompany —_ i or complete film for the unit 12x $1865 
slayetin as m Each Showcase unit features —_ Insertion orders due the 25th of 

a one photograph or piece of the month, two months preceed- 

To participate in CGWs Show- = artwork ing issue date. 
case, advertisers must submit @ — ™ Copy and illustration must fit To place your ad call Shirley 
proof with the following: within 3 3/4 x 4 3/4 Athorn at (603) 891-9183 


DIRECT MAIL 
MARKETING 


arget your direct mail offering 

by selecting from CGW’s 
62,000+ high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


eter = 


FACIAL EXPRESSION TRACKER 


X-IST" is the most ergonomic, easy to use, headcoupled Facial 
expression tracker available today and is already being used by 
leading edge computeranimation companies around the world. 


PC based - tracks over 35 markers in realtime, for multiple 
actors or characters, quick setup (individual contrast settings, 
interactive search area definition For each marker), realtime 
preview window, motion data can be saved locally, supported 
“ Fileformats: Wavefront, Softimage, SimGraphics, LightWave 
and more, PC + SGI data viewer ....to much to list 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


Perfect for catalogs, new product litera- 
ture, and seminars. 


Ask for other products of Vierte Art GmbH like: 
X-IST” ONLINE Performance Animation Software , 
X-IST" BODY EXPRESSION TRACKER, X-IST” BODY- 
PAINT (3D Paint), X-IST” COMPLETE VIRTUAL CHA- 
RACTER SYSTEM, X-IST REMIX (Channel Editor) 


For more Information : VIERTE ART GmbH 
Ernst-Platz-Str. 2 
Germany-80992 Munich 
Tel.: XX49/89/141 7151 
Fax: XX49/89/141 32 48 
E-mail: xist @vierte-art.com 


Call 800-962-4669, 
(FAX 918-831-9497) 
to have full information 
faxed or sent to you. 


1421 South Sheridan 
Tulsa, OK 74112 


Blevins Enterprises, Inc. 


Custom 
Digitizing & 
Modelin | 


Se Oo Haas 
ye 


REMOVE 
HARDWARE LOCKS 


VMX-Plus” 
Memory eK oA 


Upgrade 
» Software compatible 


for 
with Truevision® ATVMX 


ATVista a Increased productivity 


for many software packages 


Users... a Field-Upgradable memory 
Array using standard 


1Megx8 SIMMs 
a Enhanced high-speed 
RS-422 Serial Ports 
a VAR and OEM inquires are 
welcome 


ORDERS: 
Phone (412) 935-8366 

FAX (412) 935-8345 ss 
One year limited warranty 


PIXEL INNOVATIONS, INC. 


12300 Perry Highway 
™ Wexford, PA 15090 


PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 


Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa , Mastercard & American Express 
Call or Fax for more Information 
FOR LICENSED USERS ONLY 
SafeSoft Systems Inc. PH(204)669-4639 
201-1111 Munroe Ave. FAX(204)668-3566 
Winnipeg, Mb. Canada R2K 3Z5 


ee 
ay 


1-800-205-5161 


121 Sweet Ave. Moscow, ID 83843 http://bei.moscow.com 
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SOFTIMAGE, PRISM 
3D ANIMATION 


STATE-OF-THE-ART 
TRAINING FACILITY 


Multimedia courses also available 


Financial assistance available 
for qualified applicants 


For more information, call TOLL FREE: 


1800 267-4743 


or call: 


a se (416) 756-9500 
MR ax (416) 756-1700 


CENT RE 
EE ea 
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computer } “Are your 
antmatton 


state of the arf Silicon Graphics work stations 

with Softimage and other leading animation software 

- concentrated, practical diploma program registered and approved 
by the ministry of education and training 

- financial assistance may be available 

- hands on, result-oriented training at individual work stations 

- all courses faught by practicing professionals 

limited enrollment and lifetime placement service 


Our muscle 
man model 


International Academy Canada's Leading (shown here 
of Merchandising & Design College of Design $495) is one of 
many human 
CAI NOW? G16 972 3666 or 1 800: 361. 6664 forms built by our 
3D computer 


modelers with 
years of experience 
in anatomy and 

human. figures. 
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FWB @ Strata « After Effects « Radius « VIDI 


MED Tal 
GROUP. 


2D-3D ANIMATION & CAD 


software * hardware * complete systems 
consulting * training * real support 


A FULLY FUNCTIONING 
KEYBOARD 
FOR ONE HAND 


Wanna know more? 
Give us a call. We can custom 
model just about anything. 


800 ° 267 ° 5170 


For a limited 
time our ideal 


DIGITAL VIDEO SOLUTIONS 


storage * video ¢ raid drives * 3d digitizers 


BRAITI 


PERSONAL KEYBOARD 
*=BY INFOGRIP® 


™@ Frees your other hand to work with 
a mouse, trackball or stylus. 

®@ Ergonomically designed — comfortable 
hand position and less finger movement. 


800 * 357 ° MEDIA 
VoIcE 213.656.0815 
FAX 213.656.7323 


For more information or to order call 


; Leasing & 
(800) 397-0921 Infogrip, Inc. 


Financing Available 


nsstebneemabtives inert Maa Aaa aE eae 


¢ Elastic Reality « YARC « Diaquest « Hash « formeZ « Vellum ¢ 
© X41 @ 9) JEW) @ 3djNIg © 34NZI1g BAIT © pULIS UOIZEWNIUY ay] ¢ 


1141 E. Main St. - Ventura, CA 93001 LightWave ¢ Tree  Micronet * Mega 


www://zygote.com 
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A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. I: 500 MODELS 


\ . . 
EVERY 3D-ROM MODEL PRESENT IN AUTOCAD .DXF, 
ID STUDIO 31S, LIGHTWAVI IMAGINE ~ > 
WAVEFRONT PORMAT, UNLOCKED A ID READ Ot 
i 


IRIS PRINTS 
Let us output your digital 
files on the IRIS. We 
specialize in fine art 
ARCHIVAL papers and 
take extra care with your 
work. Mac or PC. 
LOW PRICES 
QUICK SERVICE 
Call or fax for information 


WTS UB 150] 


COLOR PRINTERS & SUPPLIES 


N-S \ gcth 


MODEI IM, VIEWPOINT DATALAB ; 
Ss, th INA TH NI W< IRKS RENE eas : 


E ACI 1 3De ROM JUST $99.95 
SYNDESIS 


NEW! AVALON 


A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 
avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 
ONE CDROM JUST $49.95 


SY N DES J § 235SOUTH MaINsr. 


EATER: ee JEFFERSON, WI 53549 
@ (414) 674-5200 
e a (414) 674-6363 FAX 

e 

Call to find out how to get a free Syndesis 3D-ROM! 
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ELECTROGRAPH carries and stocks 
the high quality Mitsubishi dye-sub 


and thermal wax printers & supplies. 


We are also a_factory-authorized 


ARTISTIC ENDEAVORS 
3 Magnolia Lane 
Callawassie Island, SC 29936 

803-986-0114 


803-986-0115 fax 


service center for Mitsubishi. 


CALL 1.800.776.5768 
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Oza ZZ KSEE : = <= 
GLE SS 


PALM BEAC 
IMAGING WORKSHOPS 


Conferencing 


INDIGO 2 
2OOMHZ, EXTREME 
64MB, 2GB, 19" COLOR, 
CDROM 
$1995/Month 


year round schedule 
individual workstations 
latest software 

small classes 

PC or MAC 

taught by the "Masters" 


The Leader in Digital 
Imaging Workshops 


BuysSelleRent 
Unix Workstations 


Systems, Inc. 


(313) 665-3287 
FAX (313) 665-9736 
email: integrator@ctad.com 


DATA INSTRUMENTS, INC 
404-919-2400 
fax 404-919-2004 


Write or Call for Free Catalog 


(407) 391-7557 
2310 E. Silver Palm Rd¢Boca Raton FL 33432 
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SURFCAM 3DSTUDIO TANGO AUTOCAD 


NO 


Directory of 
Computer Animation Producers 
Schools & Resource Companies 


Over 1,350 listings from 51 Countries 


Each Directory is printed directly from 
our database when order is received, 
so each Directory shipped is always 
as up-to-date as we can make it. 
More than just name & address info, as 
most listings are company mini-profiles 


Just US$64.00, plus shipping, 
(USA/Can US$5.00, other US$10.50) 
AmEx, Visa, M/C, or Cheque with order 

To ORDER, or for free listing info, call 


POKEL- 
the computer animation news people 
109 Vanderhoof Ave - Suite 2, 
Toronto ON, Canada 
(416) 424 4657, fax (416) 424-1812 


HARDWARE LOCK 


Sole providers of lock removal 
programs for Rainbow Technologies locks 
609-390-2799 One Evergreen Drive 
609-390-3750 FAX IMAGINE THAT seaville, NJ 08230 


lieensed Ss 


MASTERCAM TRADESTATION 
GV INOIS SNITYSEWIL SvdOL 
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IF YOU 
NEED 


MOTION ‘you 


BIOVISION: 


BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision 
software in conjunction with our 3D optical multi-camera data acquisition system 
captures, calculates and animates motion accurately and efficiently, thereby 
enabling our clients to produce a better product, in less time, at a lower cost. 
BioVision will enable the characters in your production to have extremely natural 


and fluid motion. 


BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), 


and Nichimen Graphics. 


For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 
BioVision ¢ 1580 California St. ¢ San Francisco, CA 94109 
TEL 415-292-0333 ¢ FAX 415-292-0344 
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J COMPUTER 
ANIMATION PRODUCTION 


e believe the world is changing 

faster than anyone can imagine. 
That things are getting harder, not eas- 
ier. We believe opportunity does not 
come in the form of a lottery ticket but 
through commitment, focus, self disci- 
pline, and the ability to work hard. We 
believe time is precious. That it is not 
enough to commit to change, one 
must commit to always changing. 

Our 3D Computer Animation 
Production Program is the best in the 
world. In fact we offer several produc- 
tion programs that are equivalent or 
superior to the best post-graduate pro- 


grams anywhere. The difference is our 
programs take less time... a lot less. 


Full-time Direct Education™ 
programs in: 


3D Computer Animation 
Multimedia Production 
Film Production 
Portfolio Film Production 
Certified Alias Programs 
Certified Avid Programs 
Classical Animation 
Acting for Film & Television 


1-800-661-4101 


VANCOUVER 
FILM 
SCHOOL 


#400 - 1168 HAMILTON STREET, 
VANCOUVER, B.C. CANADA V6B 2S2 
email: query1@multimedia.edu 
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PLOTTERS ¢ LASERS ¢ SCANNERS 


DIGITIZERS ¢ INKJETS e ELECTROSTATIC 


AB eackano 
MuToH 


NOUSSOM <fTPTsp 


instrument 
=r VERSATEC (© NUMONICS 
Gag Roland 


DIGITAL GROUP 


=CalComp LAE _GRAPHTEC | 


Igitai resources inc. \ 
Y PO. Box 23051, Portland, Oregon 97223 ¢@ 
503-246-0202 * FAX 503-625-0600 
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DIRECT MAIL 
MARKETING 


arget your direct mail offering 

by selecting from CGW’s 
62,000+ high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


Perfect for catalogs, new product litera- 
ture, and seminars. 


Call 800-962-4669, 
(FAX 918-831-9497) 

to have full information 
faxed or sent to you. 


1421 South Sheridan 
Tulsa, OK 74112 


Attn: SGI, HP, Sun and PC users: 

If you are developing 3-D graphics applications 
under UNIX, Windows, or DOS, it only makes 
sense to include AudioReality. AudioReality is 


the only true real-time interactive 3-D audio. The 
3-D audio pioneers at Crystal River Engineering 
now offer a turnkey 8-16 channel AudioReality 

system - the Acoustetron Il. 


Call now for more information on CRE's line of 
AudioReality products. One of them will be right 
for your application. 
Crystal River Engineering 
Tel: 415-323-8155 x 20 
Fax: 415-323-8157 
Internet: info@cre.com 


CIRCLE 91 ON INFORMATION CARD 


‘ey oe is one 

school setting 

a world standard for 
Animation & 
MultiMedia Training? 


They come from around the world to 

~ learn "High End" Animation and 
MultiMedia ...and go on to work in 
leading studios creating film, 
advertising, CD-ROM's and BIG, 
personal rewards. 


® "High Ena" studios with Silicon 
Graphics gear & SOFTIMAGE F/X 
Extreme and more! 


® /nstructors & placement staff 
"networked" to the film and video 
industry who are aggressive about 


ci placement and portfolio development. : 


® Added programs in MultiMedia, 
digital audio/video production. 


_. © Degree program too (Minneapolis) in ¥ : 
MultiMedia/Animation Design. 


Call, Fax or Write for information 
& financial assistance for 
qualified students. 


== @ Fax 612-721-6642 
|¢ American = @ sca3d@aol.com 


center for 


Computer | $00-288-7442 


Imaging 7 Raleigh, NC 


& Animation Fax 9] 9-98] -0946 
ncsca@aol.com 


schoolof 
Communication 


CO Ts 2526 27th Avenue S. 
Minneapolis, MN 55406 
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WITNESS THE MOST DRAMATIC 
SPECIAL EFFECT IN THE HISTORY 
| OF HIGH-END GRAPHICS. 


WATCH ALIAS AND WAVEFRONT 
MERGE AND RE-EMERGE 
AS A NEW. WHOLLY-OWNED, - 
INDEPENDENT SOFTWARE 
SUBSIDIARY OF SILICON GRAPHICS, 
~ THAT WILL FOCUS ON 
DEVELOPING THE WORLD'S MOST 
ADVANCED TOOLS FOR THE 
CREATION OF DIGITAL CONTENT. .... 


WITH ALL THE RESOURCES IT 
NEEDS TO DELIVER. 
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